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tlini'. 

• 
Ilrsoh'vd  by  the  SiHaU-  ami  Houae  of  lUprvseutatire^  of  the  United  Staiei<  of  Aumrica  in 

Congresi*  asisewhlcd,  That  there  be  printed  three  huu(lre<l  thouHuiHl  copieH  of  tb<».  Aii- 
iiiittl  Re]»ort  of  the  Coiumissioner  of  Ajijricultiire  for  the  year  ei^ht4ien  huudreil  aiHl 
olghty-thi-ee :  two  liiiiidred  ami  fourteen  tlionsaiid  copie-s  for  the  use  of  mcuibers  of 
the  Hoiitie  of  Representatives;  tifty-six  thonsand  for  the  use  of  members  of  the  Senate, 
and  thirty  thousand  copies  for  tlie  use  of  the  Dei)artmejit  of  Agriculture:  Vrovidcd, 
That  the  annual  report  of  the  Commissioner  of  AgrieuJture,  t«>  lie  printoil  and  bound 
for  general  distribution,  shall  not  exceed  five  hundred  octiivo  ])ag<)s,  and  the  type 
shall  be  same  as  that  heretofore  used,  and  the  sum  of  two  hundred  and  twenty  thou- 
sand doUara  or  so  much  thereof  as  may  be  necessary,  is  hereby  appi-opriated  to  defray 
the  cost  of  imblication. 
Approved,  March  :5,  l^'H:?. 
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REPORT 

OF 

THE  COMMISSIOiXEROF  AGRICULTURK. 


J3EPART3IENT  OF  AaRICULTIJRE, 

Washington,  D,  C/.,  November  10,  1883. 
To  the  President  : 

I  respectfully  submit  a  statement  of  the  work  done  in  the  Department 
of  Agriculture  during  the  year  1883. 

1  have  thought  it  advisable  to  continue  the  policy  laid  down  early  in 
my  service  as  Commissioner,  of  establishing  as  intimate  relations  a»s 
possible  between  the  Department  and  the  associations  and  institutions 
of  the  country  which  are  devoted  to  the  development  and  improvement 
of  the  art  of  agriculture,  and  of  calling  around  t;he  Department  those 
whose  knowledge  and  influence  have  given  them  especial  authority  in 
the  various  sections  of  the  country.  The  beneficial  effects  of  this 
course  are  already  manifest.  To  every  call  of  tlie  Department  for 
information  and  advice,  the  colleges  and  societies  have  responded 
promptly  and  liberally.  Eepresentatives  of  many  of  them  assem- 
bled at  the  Department  in  January  last,  and  presented  a  large  amount 
of  valuable  information  upon  the  practical  questions  of  agriculture, 
and  the  various  methods  of  imparting  agricultural  instruction,  and 
of  improving  the  social  condition  of  the  American  farmers, — a  care- 
fully prepared  and  elaborate  report  of  which  has  been  issued  by  the 
Department.  The  work  of  obtaining  reliable  and  useful  information 
upon  the  various  matters  provided  for  by  appropriations  has  been 
submitted,  as  far  as  practicable,  to  competent  agents,  who  have  fur- 
nished from  actual  observation  and  from  extensive  correspondence  a  vast 
amount  of  interesting  and  useful  facts,  from  which  it  is  believed  import- 
ant conclusions  may  ultimately  be  drawn.  Investigations  conduct-ed 
ill  this  manner  concerning  the  cultivation  and  use  of  sugar-producing 
plants,  and  into  the  condition,  increase,  and  preservation  of  our  forests, 
have  given  most  satisfactory  results,  and  have  brought  the  divisions 
<lcvotod  to  these  matters  into  most  immediate  connection  with  those 
who  are  actually  engaged  in  these  branches  of  industry.  The  employ- 
ment of  a  carefully  selected  corps  of  agents  and  correspondents  in 
the  States  and  Territ^ories,  for  the  collection  of  statistical  returns  and 
statements  in  relation  to  the  condition  of  crops,  the  animal  industry, 
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rnti»R  of  transportation,  tlie  markets,  tlie  proi^iicts  of  the  dairy,  both  at 
lionie  i\\u\  abroad,  bas  given  the  Statistical  Division  of  tbe  Department, 
under  its  i)rcsent  experienced  and  eflicient  head,  a  reputation  which  is 
highly  esteemed  by  those  who  understand  the  value  of  this  information, 
and  is  a<5cepted  as  sound  and  reliable  by  producers  and  consumers  in 
our  own  country  and  bj-  the  best  authorities  in  Europe.  By  this  policy 
1  have  been  enabled  to  secure  most  valuable  reports  of  the  exhibition 
of  animals  at  Hamburg,  and  of  the  deliberations  of  the  Veterinary  Con- 
gjoss  at  Amsterdam,  which  will  be  submitted  to  Congress  at  an  early 
day,  and  will  form  an  important  part  of  the  in\'estigations  now  being 
made  into  the  condition  of  our  animal  industry  and  the  subject  of  con- 
tagious diseases.  In  establishing  this  mode  of  rendering  the  Depart- 
ment as  eflicient  and  useful  as  possible,  I  have  considered  that  its  service 
is  largely  cooperative,  and  that  it  shoukl  constitute  a  receptacle  into 
which  all  valuable  information  can  be  gatliered  and  from  which  it  can 
be  distributed  for  the  benefit  of  the  agricultural  community.  The  fol- 
lowing condensed  statements  of  the  work  performed  by  the  various 
divisions  of  the  Department  will  gi\  e  the  work  of  the  Department  in 
detail. 

DIVISION   OF   CJAIlDl^NS   AND   GEOUNDf<. 

The  distribution  of  plant^s  propagated  in  the  glass  houses  and  grounds 
of  the  Department  has,  as  usual,  been  quite  extensive,  considering  the 
amount  of  space  now  available  for  this  purpose.  The  grounds  available 
for  cultural  purposes  are  yearly  becoming  more  limit<id  on  aeconnt  of  the 
extension  of  bnildings  necessary  for  the  use  of  the  Department.  With 
a  view  to  increase  the  facilities  of  house  propagation,  a  new  greenhouse 
has  just  been  erected.  This  stricture  is  one  hundred  and  fifty  feet  in 
length  and  twenty-four  feet  in  width,  built  of  the  best  materials,  and 
specially  arranged  for  the  purposes  for  which  it  is  to  l)e  employed.  At- 
tached to  it  are  hot-beds  comprising  eighteen  hundred  square  feet  of 
surface,  for  the  accommodation  of  young  plants.  The  whole  is  effectu- 
ally heated  by  st<;am,  on  a  somewhat  new  plan,  and  it  is  found  to  be 
admirably  adapted  for  the  mnintenanee  of  a  high  degree  of  artificial 
temperature.  The  Japan  persimmon,  which  has  been  ext<insively  dis- 
tributed by  this  Department,  is  proving  to  be  a  valuable  addition  to 
our  list  of  fniits.  The  range  of  climate  to  which  it  may  be  adai)ted  has 
not  yet  been  fully  ascertained,  but  large  fruits  have  been  ripened  in 
this  District,  also  in  Southern  New  Jersey.  The  appropriation  for 
continuing  the  culture  of  the  teaplant  having  been  exhausted,  a 
large  quantity  of  surplus  plants  have  been  distributed.  The  planta- 
tion set  out  is  sufficiently  extensive  for  all  experimental  purposes,  if 
means  are  provided  for  its  continuance.  To  those  familiar  with  this 
culture  it  is  not  expected  that  mu(*h  can  be  proven  to  show  that  it  can 
be  commercially  profitable.  The  climatic  conditions  are  not  favorable 
for  it.  The  want  of  a  proper  amount  of  rainfall  during  summer  is  fatal 
to  its  extensive  i)roduction  for  market,  although  it  can  be  produced  as 
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a  doiuesstic  article,  where  profit  is  no  object,  over  a  large  territory;  and 
to  this  end  thousauds  of  i>Iants  are  yearly  distributed  in  districts  where 
tlie  winters  arc  not  severe  enough  to  destroy  the  plant.  The  demand  for 
orange  plants,  and  others  of  what  are  designated  as  semi-tropical,  IkS 
never  failing.  To  supply  this  demand  a  new  importation  of  the  Citrus 
fiimily  has  been  secured.  These  will  first  be  tested  hero  before  they  are 
propagated  to  any  extent,  as  has  been  done  heretofore  with  fruits  of  this 
kind.  The  best  oranges  now  raised  in  California  are  produce<l  from 
the  progeny  of  plants  originally  imported  by  this  Department  from 
Jh-azil,  and  subsequently  disseminated  in  that  and  other  States.  An 
erroneous  opinion  prevails  in  regard  to  the  objects  of  the  distributions. 
Letters  are  constantly  received  inclosing  the  njost  extensive  require- 
ments for  trees  and  plants  of  all  kinds.  Xo  single  plant  establishment 
in  the  world  could  supply  these  orders,  and  many  articles  are  called  for 
which  can  be  of  no  value  to  those  requesting  them,  even  could  they  be 
procured.  It  is  the  constant  aim  of  the  Department  to  i  n troduce  every- 
tliing  which  indicates  the  possession  of  even  the  slightest  possible  value 
as  compilred  with  present  productions,  and  it  is  on  the  alert  that  nothing 
of  prospective  value  be  overlooked. 

nOTA:SI('AL  DIVISION. 

During  the  year  p«ast  numerous  and  important  afhlitions  have  been 
made  both  to  the  herbarium  and  botanical  library.  A  number  of  zeal- 
ous botanical  cQllectors  have  been  engaged  in  exploring  the  vegetation 
of  the  new  and  undeveloped  portions  of  our  country,  with  the  result  of 
increasing  our  knowledge  of  the  flora  of  those  regions  and  bringing  to 
light  many  new  and  interesting  species.  These  specimens,  niauy  of 
which  we  have  secured,  include  representations  of  trees,  shrubs,  herbs, 
gi-asses,  and  all  kinds  of  vegetation.  A  cai-eful  study  of  our  native 
grasses,  with  reference  to  a  determination  of  such  a«  give  i)roniise  of 
greater  utility  for  meadows  and  grazing  purposes,  has  been  prosecuted. 
To  aid  in  this  work  I  have  endeavored  to  encourage  intelli,iient  obser- 
vations, by  practical  farmers  and  cultivators,  of  the  various  grjiss«\s  oi 
their  respective  localities,  together  with  experiments  in  the  cultivation 
of  promising  species.  I  have  also  continued  and  brought  to  a  close  the 
series  of  articles  upon  grasses  for  the  Annual  Keport.  During  tiie  yeai\ 
this  division  has  sent  several  large  boxes  and  packages  to  foreign  coun- 
tries, to  London,  Paris,  St.  Petersburg,  and  to  Austria.  It  has  also  con- 
tinued its  distributions  to  agricultural  colleges  and  institutions  of  learn- 
ing in  this  country  as  follows:  To  the  University  of  the  Pacilie,  San 
Jose,  CaL;  to  the  Agricultural  and  ]\Iechanical  College  of  Toxjis,  at 
OoUege  Station;  to  the  University  of  Xorth  Carolina,  Chapel  Hill; 
to  the  Industrial  University  of  Arkansas,  Fayetteville;  to  the  Uni- 
versity of  Minnesota,  Minneapolis;  to  the  Colorado  Agricultural  ('ollege, 
Kort  Collins;  to  several  other  public  and  private  institutions  of  learn- 
iog,  and  to  scientific  investigators  and  correspondents.    Some  additions 
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liave  been  niiule  to  the  uiuseum  of  the  DepiU'tineut,  and  it  is  constantly 
visited  by  thousands  of  citizens  and  strangers,  who  are  always  pleased 
and  iustrncted  by  the  large  collection  of  objects  connected  more  or  less 
intimately  with  the  subjects  of  agriculture  and  general  industry.  The 
botanical  library  is  now  quite  extensive,  embracing  about  six  hundred 
volumes  of  standard  works  of  reference,  both  foreign  and  domestic, 
and  furnishes  an  excellent  opportunity  for  consultation  by  professors, 
teachers,  and  specialists  in  this  line  of  research. 

One  of  the  greatest  wants  of  agriculture  in  some  parts  of  the  country 
is  the  need  of  suitable  grasses  for  hay  and  pasturage.  Here  is  a  field 
for  practical  and  extended  observation  by  the  botanist,  which,  in  view 
of  its  importance,  would  warrant  the  outlay  of  thousands  of  dollars. 
Much  good  has  been  accompliBhed  by  the  inquiries  which  have  been 
made  in  this  matter  through  correspondence  and  the  transmission  of 
specimens  to  the  office.  But  much  more  could  be  accomplished  by  field 
observations.  Wide  examination  should  be  had  of  the  range  and  habits 
of  the  native  grasses  of  the  desert  or  arid  regions,  in  order  to  utilize  the 
best  and  most  promising  for  agricultural  purposes.  The  same  observa- 
tion is  needed  as  to  the  adaptation  of  foreign  grasses  and  forage  plants 
to  the  climate  and  soil  of  this  country,  or  particular  portions  of  it.  The 
information  thus  obtained  should  be  extensively  spread  before  farmers, 
agriculturists,  and  stock-raisers,  and  they  should  be  encouraged  and 
assisted  in  making  experiments  with  such  new  varieties  as  ffive  promise 
of  benefit.  In  view  of  the  magnitude  of  the  interests  involved,  it  would 
be  advantageous  and  proper  that  the  botanist  should  investigate  and 
study  this  question  in  the  field  for  several  months  of  the  year. 

There  is  another  consideration  calling  for  field-work 5  there  are  cer- 
tain plants,  trees,  &c.,  which  are  rare  and  confined  to  very  restricted 
areas,  sometimes  in  remote  places  out  of  the  range  of  ordinary  botanical 
collectors,  of  which  there  is  no  representation  in  the  herbarium,  and 
to  obtain  specimens  of  which  it  is  almost  indispensable  that  the  botanist 
should  look  for  them  in  the  field.  By  this  means  the  herbarium  will 
sooner  reach  its  proper  purpose  of  being  an  exponent  of  all  the  vege 
table  productions  of  the  country,  with  the  characters  and  habits  of  which 
the  Botanical  Division  should  have  the  means  of  an  acquaintance. 

MICROSCOPIC  DIVISION. 

The  work  of  the  Microscopic  Division  for  the  past  year  has  couslstcil 
chiefly  in  making  investigations  of  parasitic  fungi  which  cause  tlie 
blight  of  plants,  fruits,  and  cereals.  Owing  to  the  unusual  chara<-tci- 
of  atmosidieric  conditions  throughout  the  United  States  during  tiie  past 
st^ason,  fruit  trees,  grapevines,  cereals,  and  plants  generally  have  sul- 
fered  seriously,  in  some  instances  from  severe  drought,  and  in  oHioi- 
(•ascs  from  excessive  rains.  In  some  localities  fungoid  diseases  have 
appeared  where  they  had  not  been  hitherto  observed,  while  in  othen 
they  have  materially  increased.    The  Department  is  in  receipt  of  many 


'S 


Digitized  by  VjOOQIC 


BEPORT   OP  THE   COMMISSIOljrEB   OF   AGRICULTURE,  7 

a^Llei-s  froiii  agriculturists,  fruit-growers,  aud  others  with  i^egard  to 
plant  diseases  generally  caused  by  cryptogamic  fuugi,  directly  or  indi- 
rectly. Several  varieties  of  grapevines  in  cultivated  orcjhards  have 
lieeu  injuriously  affected  both  by  drought  and  excessive  rain.  Apple 
and  peach  orchards  have  also  suffered  from  the  same  cause.  The  object 
of  these  microscopical  investigations  is  to  discover  to  what  class  of  per- 
nicious natural  influences,  produced  under  unfavorable  atmospheric  con- 
ditions, may  be  attributed  the  destruction  of  crops,  an'd  to  discover  what 
remedies  may  be  profitably  employed  as  correctives  in  each  individual 
case.  Other  important  investigations  have  been  made  by  the  micros- 
copist  relating  to  the  discovery  of  new  parasitic  diseases,  accounts  of 
which  will  be  submitted  in  future  reports. 

CHEMICAL  DIVISION. 

The  priucii)al  work  of  this  division  the  past  year  has  been  an  exami- 
nation of  American  cereals,  being  a  continuation  of  work  done  in  pre- 
vious years,  and  an  introduction  to  an  extended  investigation  of  this 
subject  which  it  iS  proposed  to  carry  on.  The  results  already  obtained 
,  have  been  published  in  a  special  report  of  the  Department,  and  are  of 
interest  as  showing  the  eU'ect  of  environment,  and  especially  of  soil  and 
cUnmte,  ui)(>n  the  composition  of  the  grain.  A  study  of  the  milling 
products  of  w];ent  will  soon  be  in  progress^  for  the  purpose  of  comi)aring 
the  value  of  dill'erent  wheats  as  flour  producers,  and  deterntining  the 
lelative  eftcct  of  difl'ereut  processes  of  milling  upon  the  composition  and 
nutritive  value  of  the  jiroducts.  An  examination  of  flours  of  as  differ- 
ent origin  as  i)ossible  will  be  made,  with  the  idea  of  showing  where 
the  best  ujay  be  obtained,  and  how  important  it  is  for  economical  reasons 
that  the  best  should  be  used.  From  the  interest  which  has  already  been 
shown  by  the  farmers  and  millers  of  the  country,  it  is  believed  that  the 
rcsnlts  will  be  of  great  im])ortauce  both  to  Ihcm  and  to  the  consumer. 
The  other  work  of  the  division  consisted  of  the  analyses  of  several 
j^asses  at  different  stages  of  development  as  a  conclusion  of  work  of  a 
previous  year,  the  analyses  of  a  large  number  of  the  fruits  and  vegeta- 
bles of  our  markets,  and  of  several  of  the  commoner  ones  at  intervals  in 
their  growth.  Several  minor  investigations,  of  which  it  is  unnecessary 
to  si)eak  here,  were  carried  on,  and  a  large  number  of  examinations  and 
analyses  of  waters,  marls,  and  otlier  substances  of  agricultural  interest 
were  made.  The  results  will  appear  in  the  Annual  Hei»ort  of  the  De- 
inirtinent  for  iS8o. 

INVKSTICATIOV    OK    SOlMMMJM. 

The  investigation  of  tlie  sorghum  ]dant  iluring  the  i)ast  year  has  been 
tlirected  in  the  following  liiu's: 

1.  The  mannfaetnre  of  sugar  IVoin  th(»  i^anes  and  determination  of  the 
vk'ld  per  ton. 

-.  Experiments  in  extracting  the  juice  (Voni  the  canes  by  difl'usion. 
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These  wore  liigh^v  sncces-sful.    The  increased  ,>^cUl  of  this  method  over 
milling  has  been  found  to  be  between  25  and  30  per  cent 

0.  Experiments  in  defeculion.  The  most  important  of  tlieso  has  been 
tlie  method  (used  in  l^^urojie  for  sxv^nv  beets)  ot*  treating  the  juice  with 
an  excess  of  lime  and  afterwards  removing  this  exeess  by  carbonic  acid. 
The  results  of  the  experiments  have  been,  in  the  main,  satisfactor.v. 
The  results  have  been  much  better  with  mill  juice,  than  witli  juice  oli- 
tained  by  diffusion,  This,])rocess  promises  to  be  of  so  great  value  to 
the  sugar  intere,st  that  it  is  highly  imi)orriint  the  experiments  be  coii- 
tinue<l  on  a  larger  scale  next  year. 

4.  Separation  of  sucrose  from  mplassc^s  by  l>arium,  hme,  and  strontiuin. 
This  work  has  not  yet  been  done,  but  is  an  essential  part  of  the  ])lan  of 
the  year's  work,  it  will  be  undertiiiken  al  once,  when  the  giinding  se^i- 
son  of  the  cane  is  over. 

AMEiriCAN   nUTTRns  AXJ)  THKIU   ADULTKRATIOXS. 

No  thormigh  investigation  of  the  butters  of  the  country  ha^  ever 
been  m.ade,.and  this  investigation  was  undertaken  by  the  division  in 
order  to  aid  the  dairy  interest  in  establishing  a  standard  of  good  but- ' 
ter  and  to  protect  the  consumers  against  fraud.  About  forty  butters, 
from  difterents  parts  of  the  country,  have  been  examined  up  to  the 
l)rescnt  tifne.  Of  butter  adulterants,  examinations  have  been  made  ol' 
lard,  tallow,  oleomargarine,  and  cotton-seed  oil.  The  following  are  the 
points  to  which  the  investigation  is  chietly  directed: 

1.  To  determine  the  average  quantity  of  soluble  fat-acid  (butyric 
acid). 

2.  To  determine  the  average  amount  of  water  and  salt  in  the  butters 
of  commerce. 

t\.  To  determine  the  infiuence  of  the  different  breeds  of  cattle  on  the 
composition  of  the  butter. 

4.  To  detennine  the.intiuencc*  of  different  kinds  of  food  and  climatic 
conditions  on  the  (luality  of  the  butter. 

5.  To  determine  the  .extent  and  kind  of  adulteration  and  the  best 
method  of  detecting  it. 

ENTOMOLOGICAL  DIVISION. 

The  Entomologist  has  l>een  active  in  improving  the  efficiency  of  this 
division  and  in  carrying  on  important  field  investigations  andexperi- 
mentd.  The  outside  or  field  work  has  included,  among  other  things, 
continued  study  of  the  insects  affecting  the  orange  tree  in  Florida,  and 
the  remedies  discovered  and  recommended  are  being  very  generally  used 
and  appreciated.  Observations  on  the  cotton-worm  have  been  con- 
tinued in  Alabama  and  Texas,  and  further  experiments  with  machinery 
<levised  for  its  destruction  have  been  ma^e.  Exploration  of  th(»  breed 
iiig  {;rounds  of  the  Rocky  Mountain  locust,  or  destructive  grasshopper 
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of  tI;o  West,  liave  \va?  ranted  Professor  Eiley  in  concluding  that  the 
]irosi)ect  of  Iniinuuityfrom  its  ravages  in  1884  is  as  bright  as  it  has  been 
at  any  time  since  1878.  As  the  southern  and  western  portions  of  the 
<'<iuntr3'  have  claimed  most  of  the  attention  of  ilie  division  for  some 
voars  past,  it  has  lately  given  more  attention  to  those  insects  which 
itijuiicasly  affect  northern  crops. 

The  serious  lavages  of  grasshoppers  in  the  Merriraac  Valley,  New 
lljuni)shiro,  have  received  cjireful  attention  and  with  the  most  satisfac- 
tory results,  as  shown  by  the  corresjmndence  of  tlie  Department.  The 
death  of  spruce  and  larch  forests  in  New  England  has  also  been  in- 
vestigated, and  the  causes  satisfactorily  ascertained.  A  final  sohition 
of  the  ])roblera  was  very  desirable,  as  many  conflicting  views  were  held. 
Th(i  insects  injurious  to  the  liop-vine  and  to  the  cranberry  have  also 
been  specially  studied,  while  a  series  of  experiments  maile  with  a  view 
of  i)rotccting  fruit  and  shade  trees  from  leaf-feeding  species  have  been 
fruitful  of  useful  results.  In  the  investigations  that  are  being  made  of 
those  insects  which  injure  the  cotton  plant,  the  orange  and  the  sugar- 
cane, the  Entomologist  has  felt  the  need  of  more  accurate  information 
than  was  on  record  of  such  as  affect  those  crops  in  Brazil,  and  which  are 
common  to  that  country  and  the  United  States.  Mr.  John  G.  Brauner  and 
Mr.  Albert  Koebele  were,  therefore,  commissioned  to  proceed  to  Brazil 
with  instructions  to  study  these  various  subjects.  Their  studies  have 
Insulted  in  much  important  information.  Though  the  phyloxera  is  lessin- 
jurious  to  our  American  vines  than  to  those  of  Europe,  yet  everything  per- 
taining to  it  has  an  especial  interest.  It  gives  me  pleasure  to  state  that 
the  Entomologist  has  during  the  year  made  some  interesting  discoveries 
in  its  life  hjibits,  and  that  experiments  with  petroleum  emulsions,  which 
have  not  hitherto  been  used  against  it,  indicate  that  such  emulsions  afford 
one  of  the  cheapest  and  most  effective  remedies  yet  discovered.  A  large 
number  of  silk- worm  eggs  have  been  distributed,  and  liberal  quantities 
of  pyrethrum  seed  have  been  supplied  to  correspondents,  lleports  show 
encouraging  results  from  the  efforts  of  the  Department  to  introduce 
and  establish  the  cultivation  of  this  valuable  plant.  Tlie  report  of  the 
Entomologist  treats  of  these  and  other  subjects,  and  also  contains  the 
results  of  late  work  on  the  worms  that  So  seriously  affect  the  cabbage 
crop.  The  office  work  and  the  correspondence  of  the  division  incre^ise 
with  the  growing  interest  which  our  farmers  manifest  in  tlie  subj<M5t  of 
economic  entomology. 

DIVISION  OF   STATISTirS. 

This  division  has  never  done  better  work  than  in  the  past  year.     It 
has  advance<l  its  standing  for  accuracy  and  breadth,  in  tliis  and  in  lor 
eign  countries.    Its  aim  is  in  direct  c>onti*ast  with  the  })revaieiit  haste 
and  superficiality  of  the  day,  towards  com]>leteness  and  fiilhiess  of 
statement,  a  true  parallelism  in  comiiarison,  and  legitimacy  in  (h*iliic>. 
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Moil.  lu  ajirituiltural  statitiiics  Ibe  effort  has  Uhmi  unreiuitled  tu  obtain 
the  best  results,  by  methods  uew  aud  old,  uot  only  in  cro])  prodiictiou, 
its  chaugin;^  areas  and  fluctuating  yields,  but  iu  the  progress  of  en- 
lightened agriculture,  in  science  applied  to  rural  arts,  in  the  distribution 
of  the  products  of  the  earth,  the  cost  of  their  transportation,  the  com- 
mercial aspects  of  such  distribution,  and  the  resulting  interdependence 
and  correlation  of  all  industries.  The  division  has  had  the  co-operation 
of  State  ofhcials  and  State  boards  of  agriculture,  by  wliich  unity  of  re- 
sults between  the  various  official  systems  of  crop  statistics  has  been 
practically  attained,  to  the  advantage  of  all,  and  the  promotion  of  pub- 
lic confidence  in  the  substantial  verity  of  reported  results.  Where  no 
official  State  organization  has  been  iu  existence,  the  statistical  agent 
of  the  Department  has  organized  a  system  of  correspondence,  to  cor- 
roborate and  supplement  the  work  of  the  regular  Department  corj)s  of 
county  correspondents.  The  voluntary  work  of  all  these  local  a^ssist- 
ants  is  thankfully  acknowledged. 

During  the  past  year  the  division  has  extended  its  work  to  Euroi)e, 
with  an  office  in  London,  its  agent  being  also  deputy  consul-general  at 
that  point,  with  good  results  as  a  beginning  of  a  difficult  work  and 
high  promise  of  future  improvement.  In  wheat,  com,  cotton,  wines, 
oils,  beef  and  pork  products,  the  interests  of  the  country  are  now  so 
large  and  so  alfected  by  competing  i^roduction  of  foreign  nations,  that 
this  enlargement  has  been  found  absolutely  necessary.  In  accordance 
with  the  requirement  of  Congress,  there  has  also  been  added  to  this 
division  a  section  of  railroad  statistics,  charged  especially  with  the 
duty  of  noting  aud  co-ordinating  the  rates  of  transi)ortation  by  land 
and  water,  with  their  changes  and  fluctuations.  This  work  has  been  suc- 
cessfully initiated,  and  the  railro.ads  have  generally  furnished  protnptly 
the  data  required.  Special  investigation  has  been  made  during  the 
year  of  the  influence  of  American  competition  upon  Euroi)ean  agri- 
culture. The  statistics  of  the  dairy  have  also  denninded  attention  ;  the 
history  of  the  progress  of  sorghum  growing;  the  advan<ie  in  econom- 
ical meat  production  and  early  nmturity  of  beeves;  with  investigations 
in  various  directions,  for  the  use  of  the  Department,  for  legislators, 
commercial  organizations,  and  publicists. 

The  crops  of  the  year  1883,  as  indicated  by  the  returns  of  the  Division 
of  Statistics,  will  be  sufficient  for  the  w^ants  of  the  country,  and  for  an 
average  measure  of  supply  of  deficient  production  of  European  coun- 
tries. There  was  a  large  increase  in  the  breadth  of  coi-n,  dm*  t^  tlm 
high  prices  of  the  last  ye^r.  Jt  encountered  a  period  of  excessive  moist- 
ure and  low  temperature,  followed  by  a  summer  of  deficient  rain-fidl, 
resulting  in  a  crop  averaging  scarcely  more  tlian  2-^  bushels  per  acre. 
As  this  is  the  third  successive  crop  below  the  average  yield  of  2(»  bush- 
els, the  price  continues  higjj,  and  seems  almost  extreme,  after  a  remark- 
able period  of  six  successive  years  of  yield  above  2fJ  bushels,  in  which 
the  average  ]>riee  declined  from  (J4.7  to  31.8  cents  i)er  bushel.    The  Xo* 


Digitized  by  VjOOQIC 


BEPOBT  OF  THE  COMMISSIONER  OF  AGRICULTURE.     11 

Tember  estimate  was  1,577,000,000  bushels.  The  winter  wbeat  crop  was 
still  more  unfortunate,  sufteriDg*  severely  by  the  altcrniitioihs  of  frost 
and  thaw  in  early  spring.  The  spring  wheat  crop  was  good,  yet  the 
average  yield  of  spring  and  winter  wheat  was  but  11  bushels  per  acre, 
a  reduction  of  nearly  a  hundred  million  bushels  from  the  large  product 
of  1882.  The  crop  of  oats  was  unusually  large,  barley  medium,  rye 
below  average,  and  buckwheat  seriously  injured  by  the  frost.  Cotton 
is  not  yet  ftdly  harvested,  but  it  is  certain  that  the  crop  will  be  short, 
probably  a  million  bales  less  than  that  of  1882,  which  was  nearly  seven 
million  bales,  as  indicated  in  the  report  of  last  October,  and  verified  by 
the  cotton  movement.  Yet  the  present  crop  has  only  been  exceeded 
twice  in  the  history  of  cotton-growing,  namely,  in  1880  and  1882.  The 
potato  crop  will  be  the  largest  since  1875,  yielding  not  less  than  one  hun- 
dred and  niliety-five  million  bushels,  of  high  quality,  with  little  loss  from 
I'ot.  The  reaalfes  of  the  season's  proiluction  may,  on  the  whole,  be  con- 
sidered successful  and  encouraging. 

VETERINARY  DIVISION. 

The  material  portions  of  the  report  of  the  Veterinarian  of  the  Depart- 
ment, and  the  results  of  the  experiments  and  investigations  of  those 
employed  under  his  direction,  will  be  found  in  this  volume.  The  report 
in  its  entirety,  containing  the  results  of  the  experiments  of  all  those  en- 
gaged in  the  investigation  of  contagious  diseases  of  domestic  animals, 
together  with  much  valuable  information  voluntarily  contributed  by 
those  interested  in  such  matters,  has  been  published  by  the  Department 
in  a  separate  volume  containing  over  two  hundred  and  seventy  pages. 

I  have  established  near  this  city  an  experiment  station  for  the  investi- 
gation of  contagions  diseases  of  domestic  animals.  D.  B.  Salmon,  D. 
V.  M.,  who  has  been  in  the  employ  of  the  Depaiiiment  for  a  number  of 
years,  has  been  placed  in  charge  of  this  station.  One  of  the  most  im- 
IX)rtant  objects  of  this  investigation  is  to  test  the  p^actica^'lity  of  a 
system  of  vaccination  as  a  preventive  for  some  of  our  most  widespread 
and  destructive  diseases.  The  virus  of  swine  plague  has  been  suecess- 
fally  cultivated  and  attenuated,  but  it  will  require  further  investigation 
to  determine  its  protective  influence,  and  the  danger,  if  any,  attending 
its  use.  Very  limited  outbreaks  of  disease,  supposed  to  be  contagious 
pleuro-pneumonia,  have  been  reported  from  Connecticut,  Pennsylvania, 
and  Maryland,  each  of  which  has  been  investigated  by  the  Veterinarian, 
and  will  be  fully  described  in  his  next  report.  While  Texas  or  soutb**rn 
IVver  of  cattle  has  not  been  so  destructive  in  Virginia  as  last  year,  it 
litvs  proved  very  disastrous  in  many  other  localities.  During  the  year 
outbreaks  of  this  disease  were  reported  as  prevailing  in  Pfirnsylvaniii, 
in  iMar>iand,  at  Charlottesville  and  Norfolk,  Va.;  in  PawTiee,  Harper, 
aud  Barbour  Counties,  Kansas;  in  many  places  in  northern  (j(^orgia 
Mid  southern  Tennessee,  and  at  Fort  Davis,  Texas. 
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DEPAllTMBNTAl.  REPORTS. 

The  usual  number  of  300,000  copies  of  my  Animal  Report  for  tln^ 
years  1881-'82  were  ordered  printed  by  resolution  of  ('on<?ress.  Siiu;e 
that  work  went  to  press  tbe  following  additional  special  and  iniscella- 
neons  rei)orts  have  been  printed  b}"  tbe  Department : 

print  I'd. 
No.  r>;^.  Report  upon  the  product  and  price  of  principal  crops  of  1$S2 ;  also, 

freight  rates  of  transportation  companieM,  including  cban^e^  of 

the  winter  tarift*.    December,  1882,  77  pp.,  octavo 1 1 » r»( Mi 

No.  r>4.  Sorghum  sugar  industry.  Address  of  the  Hon.  George  B.  Loring 
before  the  Mississippi  VaUey  Cane-Growers'  Aseociation,  Saint 
Louis,  Mo. ,  December  14, 1882.    19  pp. ,  octavo 11,  (hU) 

No.  55.  The  Grange :  Its  origin,  progress,  and  educational  purposes,  by  Hon. 

D.  Wyatt  Aiken,  of  South  Carolina.     18  pp.,  octavo 11, 000 

No.  &C.  Report  upon  numbers  and  values  of  farm  animals,  of  product  and 
quality  of  cotton,  and  comparative  values  of  American  and  Euro- 
pean farm  implements.  Also/  rates  of  transportation  in  Europe 
and  America.    February,  1883,  74  pp. ,  octavo 11, 000 

No.  57.  Report  on  the  distribution  and  consumption  of  com  and  wheat,  and 
the  rates  of  transportation  of  farm  products.  March ,  1883, 31)  pp. , 
octavo 11,000 

No.  58.  Report  on  the  area  and  condition  of  winter  wheat,  and  the  condition 
of  fiEurm  animals ;  also  spring  rates  of  transportation  of  farm 
products.    April,  1883,  46  pp.,  octavo 11,000 

No.  69.  Report  of  the  condition  of  winter  gi*ain,  the  progress  of  cotton-plant- 
ing, and  estimates  of  cereals  of  1882,  with  freight  rat«8  of  trans- 
portation companies.    May,  1 683,  65  pp. ,  octavo 10, 000 

No.  60.  Report  of  average  of  spring  grain  and  cotton,  the  condition  of  winter 
wheat,  and  European  grain  prospects,  with  freight  rates  of  trans- 
portation companies.    June,  188:3,  56  pp.,  octavo 11, 000 

No.  61.  Report  on  the  area  of  com,  ijotatocs,  and  tobacco,  and  the  condition 
of  growing  crops  in  the  United  States  and  Europe,  with  ji  report 
on  rates  of  transportation.    July,  1883,  44  pp. ,  octavo 1 1 ,  (JOO 

No.  62.  Observations  on  the  soils  and  products  of  Florida.  I3y  William  Saun- 
ders, Superintendent  of  Gardens  and  Grounds.    30  pp.,  octavo..     12,000 

No.  63.  Tflr  grasses  of  the  United  States:  being  a  synopsis  of  the  tribes  and 
genera,  with  discriptions  of  the  genera,  and  a  list  of  the  specicM. 
By  Dr.  George  Vasey.    47  pp.,  octavo 12,0(>u 

No.  64.  Report  of  the  condition  of  crops,  "American  competition,"  and  frtMght 

rates  of  transportation  companies.    August,  1883,  80  pp.,  octavo.     1 1, 000 

No.  65.  Report  of  the  condition  of  crops,  and  on  freight  rates  of  transporta- 
tion companies.    September,  1883,  55  pp.,  octavo II,  OOU 

No.  1.  New  Series  Statistical  Division.  Report  on  condition  of  crops,  yield 
of  grain  per  acre,  and  on  freight  rates  of  transportation  com- 
panies.   October,  1883,  28  pp.,  octavo ll,0(Ki 

Area  and  product  of  cereals  gi'own  in  1879,  as  returned  by  the  CensiiH 

of  1880.97  pp.,  octavo 10,000 

Report  on  jute  culture,  and  the  importance  of  the  industry.    By 

Prof.  Si  Watterhouse.    21pp.,  octavo 5,000 

Report  on  forestry.    Vol.  3,  318  pp.,  octavo 1,IK)0 

Encouragement  to  the  sorghum  and  beet-sugar  industry :  A  record 
of  ])ractical  experiments  coudnete<l  under  th«^  direction  of  the 
Commissioner  of  Agricultn re.     18H3,  64  i>|). ,  octavo 5, 000 
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printed. 

BaUetia  No.  1.  Chemical  Division.    An  iuvestigation  of  the  com- 

positioB  of  American  wheat  and  com.     1883,  69  pp.,  octavo 5,000 

Preliminary  rej»ort  on  the  forestry  of  the  Mississippi  Valley,  and 

tree-planting  on  the  plains.     1883,  45  pp. ,  octavo 5, 000 

Results  of  field  experiments  with  varioas  fertilizers.    By  Prof.  W.  O. 

Atwater,  Ph.  D.     18^3,  183  pp.,  octavo 2,000 

Bulletin  No.  1,  second  edition.  Division  of,  Entomology.  Reports 
of  experiments,  chiefly  with  kerosene,  upon  the  insects  injuri- 
ously affecting  the  orange  tree  and  the  cotton-plant,  made  under 

the  direction  of  the  Entomologist.     188:?,  62  pp.,  octavo 1, 000 

Contagious  diseases  of  domestirated  animalH.     188:$,  271  pp., octavo.      5,000 
Investigation  of  sorghum  as  a  sugar-producing  plant,  season  of  1882. 

Peter  Collier,  chemist.     188:?.  (>S  pp.,  octavo 2, 500 

Cnhure  of  the  Date,    iiy  W.  (i.   Klee,  of  California.     1883,  26  pp., 

octavo 2,500 

Special  Report  No.  1,  Miscellaneous.  Address  of  lion.  George  B.  Loring  be- 
fore the  American  Forestry  Congress,  Saint  Paul,  Minn.,  August  8,  1883, 

41  pp.,  octavo 12,000 

Bulletin  No.  2,  second  edition,  Division  of  Entomology.  Reports  of  observa- 
tions on  the  Rocky  Mountain  locust  and  the  chinch  bug,  together  with 
extracts  from  the  correspondence  of  the  division  on  miscellaneous  in- 
sects.   1883.    36  pp.,  octavo 1,000 

Halletin  No.  3,  Division  of  Entomology.  Reports  of  observations  and  experi- 
ments in  the  practical  work  of  the  division,  made  under  the  direction  of 

the  Entomologist.    1883.    —pp., octavo 1,200 

Third  report  of  the  United  States  Entomological  Commission,  relating  to  the 
Roeky  Mountain  locust,  the  western  cricket,  the  army  worm,  canker 
worm,  and  the  Hessian  fly,  together  with  the  descriptions  of  larvas  of  in- 
jurious forest  insects,  studies  on  the  entomological  development  of  the 
locust  and  other  insects,  and  on  the  systematic  jtositionof  the  orthoptera 
in  relation  to  other  orders  of  insects.  With  maps  and  illustrations.  1883. 
451  pp.,  octavo 30,000 

FORESTRY  DIVISION. 

Since  tlie  last  report  from  this  division  was  made,  the  work  of  ascer- 
taining the  facts  relative  to  forestry  in  our  country  has  been  prose- 
cuted a«  the  means  at  the  disposal  of  the  Department  would  permit. 
The  subject  has  so  lately  come  up  for  distinct  consideration  among  us, 
and  the  facts  are  numerous  and  to  be  gathered  from  so  many  sources 
iiud  throughout  so  wide  a  territory,  that  for  a  long  time  to  come  the 
principal  work  of  the  division  will  be  the  collection  of  information  upon 
which  legislative  action  and  commercial  economy  can  be  based.  In  the 
month  of  May  last,  three  special  agents  were  commissioned  by  the  De- 
partment for  the  purpose  of  making  personal  examination  of  the  country 
in  respect  to  its  forest  condition,  and  to  obtain  facts  relating  to  the 
subject.  Reports  fh)m  some  of  these  have  been  received.  Their  report 
is  very  encouraging  in  regard  to  the  practicability  of  successful  tree- 
planting  upon  the  dry  and  treeless  plains  of  the  Northwest.  In  the  pros- 
ecution of  our  inquiries  on  the  subject  of  forestry,  this  division  is  also 
discovering  in  other  countries  trees  sjjecially  adapted  to  growth  in  arid 
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regions  similar  to  our  own,  and  methods  of  culture  which  can  be  adopted 
by  as  with  promise  of  success.  The  expectation  seems  warranted,  tbere- 
fore,  that  there  is  no  i>art  of  the  country  where,  with  proper  care,  such 
a  growth  of  trees  may  not  be  secured  as  is  desirable  for  the  geneml 
welfare  and  for  the  comfort  of  the  individual  settler. 

The  importance  of  the  work  intrusted  to  the  Forestry  Division  may 
be  underrated  through  a  failure  to  recognize  the  extent  and  value  of 
forest  products  and  their  close  connection  with  many  of  our  most 
important  industries.  It  has  been  estimated  that  two-thirds  of  the  im- 
ports of  Great  Britain  are  of  vegetable  character,  and  one-third  of 
forest  products  proper,  amounting  in  value  annually  ix>  £100,000,000. 
The  total  value  of  forest  products  for  the  census  year  is  estimated  at 
$700,000,000.  It  is  only  by  comparison  with  the  value  of  other  known 
products  that  one  can  get  the  meaning  of  these  figures.  The  largest 
single  product  of  the  country,  as  given  in  the  Census  Report,  is  that  of 
Indian  corn,  valued  at  $670,714,499,  though  this  is  admitted  to  be  an 
overestimate. 

Other  products  are  given,  as  follows : 

Wheat $474,291,800 

Hay :m,811,0Sl 

Cottou 280,\J()6,21-J 

Rye lH,564,r)<)0 

Oats mo,  243, 5(35 

Barley 30,090,742 

Buckwheat ." «,682,ih^ 

Potatoes t*l,002,214 

Tobacco , 36,414,6ir. 

Gold ;W,370,6(r, 

Silver 41,110,9r)7 

Coal  (bituminouR) r)2,427,8<;>5 

Coal  (anthracite) 42,110,0ri7 

Inm  ore 20, 47U,7M» 

Copper  oi-e 8,J^86,2l>5 

Lead  and  zinc 4,  l{?2,68r> 

Other  minerals  and  irregular  coal  products 12, 399, 964 

Total  product  of  precious  and  other  minerals 2ld,  38.'),  452 

It  will  be  seen  on  looking  at  these  figures  that  the  products  of  our 
forests  exceed  in  value  that  of  our  crops  of  hay,  rye,  oats,  btuley, 
buckwheat,  potatoes,  and  tobacco  taken  togethei*.  Tiiey  amount  to  ten 
times  the  value  of  the  gold  and  silver,  of  which  we  makeso  much  account, 
and  is  more  than  three  times  the  value  of  the  x)recious  mincralvS,  and 
the  coal  and  other  minerals  combined. 

ARTESIAN  WJCLLS. 

The  agent  iuning  in  charge  the  locating  and  sinking  Of  artesian  wells 
reports,  under  date  of  October  28,  that  well  No.  1,  located  112  milt^s 
easterly  from  Denver  npon  Government  land,  on  the  Burlington  and 
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Missoiu-i  Railroad,  in  Colorado,  having  been  bored  to  a  depth  of  1,260 
feet,  and  meeting  with  diflaeulties  impracticable,  if  not  impossible,  to 
overcome,  the  work  on  it  wastinally  abandoned,  and  a  contract  was  tlien 
made  with  Wellington  Smith,  esq.,  an  experienced  well-driller,  ofBnul- 
ford,  Pa.,  to  bore  a  well  near  the  station  of  Cheyenne  Wells,  Colo.,  on 
the  Kansas  Pacilic  Railroad,  to  the  depth  of  2,000  feet,  if  necessary,  for 
the  sum  of  $10,000.  Work  on  this  well  was  begun  about  the  middle  of 
Jnne,  1883,  and  has  been  prosecuted  with  diligence  till  the  present  time* 
It  is  now  down  to  a  depth  of  700  feet,  and  considering  the  difficulties 
encountered  and  overcome  the  work  is  favorably  progi^essing,  and  it 
may  reasonably  be  expected  that  the  well  will  soon  be  successfully 
completed. 

SEED  DIVISION. 

In  the  purchase  of  seed  for  distribution  I  have  been  careful  to  buy 
none  but  the  best  and  of  such  varieties  as  would  be  of  value  to  the  sec- 
tion of  country  in  which  distributed.  All  the  seed  purchased  has  been 
carefnlly  tested  before  being  sent  out. 

Tabnfafrd  Htalement  showiiuf  the  t/uantitif  and  kind  of  xecdx  issued  from  the  Sctid  DivmoH, 
Vcparhnettl  of  Ji^-iculture,  nudtr  Ike  general  ii2)propriation  act  of  Congress,  from  July 
1,  188-i,  to  June  iO,  1.SH3,  inclubire. 


Descrijiiion  «f  seeds. 


Vegetables  — 

Flowers 

Herbs 

Tobacco 

Tree 

Sunflower 

Opium  poppy  . 
Pyretliiiira .... 
(rrape  viue  — 
Strawberry — 
Field  seeds. I.. 

W^lieat 

Oats. 


Com 

Harlcy 

Buckwheat 

INitatoos 

Ry« 

Sorgbiim 

Turnip 

Sujiarbpet 

MaD;;el  wurzol . 

I  ;i-ii8A 

< 'lover 

Cow  p««ii 

Artic'liuke 

Millet 

RU-e 

Textile 

Cotton 

Hemp 

Flax 

Jute 

Itumie 


,    Senators 

imd 
M*>nibersof 
Couj;re88. 


137 

HI 
6 
3 
1 
1 


VaekaafM. 

1, 597,  G91 

143,553 


71,890 
1G3 


21,  2S8 
20,653 


3  I 

3  i 
1 

1  I 
1 

1  ! 
1 
n 


50,  780 

1,994 

11,130 

4o'k 
1,303 


StatiKlical 

COITH- 

spoudents. 


Miscel- 
laneous ap- 
plicants. 


Grand  total. 


Packofjet.  ' 

137.751  1 

40,960  I 

72  ' 

291  ' 

454 

52  I 


96 


Packages. 

149, 072 

48,927 

331 

4,051 

2,  277 

73S 

13 

210 


10,404 

4,  315 

200 


160 
135 


1,  OS!)  , 
m,  14«  I 


,  712 
140 


771 


1,  022 
108 

04 

4M 
20 


21,2:)5 


■  I 


3.065 
5, 335 
1,500 


911 

261 

57 

2, 112 


Paekaget. 

1, 8^,  514 

233, 440 

403 

76. 232 

2,884 

790 

13 

300 

21, 2o;i 

20,  653 


312 
79 

:,  212 

366 
30 

544 
06 

158 


1,331 
40 
43 
HI  2 

102 


76,309 

11,614 

12.830 

5 

1,479 

1,699 

57 

4, 572 

86,148 

355 

104 

5,940 

623 

68 

OUH 

273 

184 


22,761 
84 
47 
834 
102 


(fv-jud  total 


2, 0.5H,  !>:::> 


203.  :\M 


224,961         2,407,23 
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DISBURSEMENTS. 

The  following-  table  exliibits  in  a  condensed  form  the  appropriations 
made  by  Cong:re8s  for  this  Department,  the  disbursements  and  unex- 
pended balance  for  the  tiscal  year  ending  June  30,  1S83. 


01]i)«ct  of  appropriation. 


SaUriea  ..' 

Laboratory 

CoUeoting  atatistica 

Parchaae  and  distribution  of  valnable  aeeds 

Bzperimenta  in  the  cnltnTe  of  tea 

Experiments  in  the  mannfactare  of  sugar. . 

Experimental  garden 

Museum 

Furniture,  cases,  and  repairs 

Llbrarv 

InrestigatinK  the  history.  Sec,  of  insects ... . 
Examination  of  wools  and  animal  fibers..... 

Investigating  the  diseases  of  swine,  &.e 

Reclamation  of  arid  and  waate  lands 

Beport  on  forestry 

Postage 

Contingent  expenses 

Improvement  of  grounds 

Transporting  and  care  of  Atlanta  exhibit . . 

Erecting  building  for  soed  division 

Printing  and  binding 


Amount 
appropriated. 


$102. 580  00 

6.000  OO 

80,000  00 

80,000  00 

5,000  00 

*28. 354  60 

7.500  00 

1,000  00 

6.700  00 

1,500  00 

20.000  00 

10.000  00 

25. 000  00 

*20, 085  26 

10,000  00 

4,000  00 

15, 000  00 

8,000  00 

5,000  00 

25, 000  00 

15,  000  00 


Amount 
disbursed. 


$102. 

0. 

77, 

80, 

3. 

28, 

7, 

1, 

G 

1 

20, 
7, 
20, 
12, 
8, 
:j. 
14, 
7, 
4, 
25, 
15, 


57:*  49 
(HPO  00 
424  to 
U(H)  00 
905  6ti 
180  12 

r>oo  00 

000  00 
700  00 
476  82 
OOu-  00 

ar.2  94 

441  63 
429  13 
301  10 
977  49 
805  13 
911  02  I 
Vn  41 
000  00 
000  00 


Amount 
unexpenUe*!. 


$4  51 


2, 575  20 

"i,'004'34 
174  4K 


23  18 


2, 037  OG 
4, 558  37 
7,650*  13 
1, 638  Kk 

22  :.] 

IM  H7 
58  3S 
62  50 


*  Including  unexpended  babiuce  of  appropriation  for  1882. 

There  are  a  number  of  bills  to  be  i)aid  from  the  above  balances 
which  have  not  yet  been  presented  for  settlement. 
Very  respectfully, 

GEO.  r>.  LORIJsG, 
Commissioner  of  A<p^mdiure» 
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Sm :  I  have  the  honor  to  submit  the  following  reports  embracing  the 
more  imi>ortant  investigations  of  the  Veterinary  Division  of  the  Depart- 
ment of  Agriculture  during  the  past  year. 

Much  time  has  been  devoted  to  a  study  of  the  geographical  distribu- 
tion, the  nature  and  rate  of  progress  of  the  disease  known  as  the  Texas, 
Spanish,  or  Southern  fever  of  cattle.  These  inquiries  have  led  to  the 
conclusion  that  the  losses  from  this  disease  along  the  boundary  line  of 
the  permanently  infected  district  are  heavier  than  has  heretofore  been 
suspected :  thtit  the  infection  is  capable  of  withstanding  a  degree  of  cold 
that  has  always  been  believed  to  be  fatal  to  it ;  that  there  has  been 
for  many  years  a  steady  advance  of  the  infected  district  towards  the 
North,  and  that  the  present  line  of  infection  is  many  miles  beyond 
where  it  was  supposed  to  be  before  these  investigations  were  made. 

It  has  long  been  knowi\  that  cattle  taken  from  any  of  the  Ifortiiern 
States  to  some  parts  of  the  Southern  States  contract  a  disease  which 
is  very  fatal  to  all  but  young  animals,  and  it  has  generally  been  sup- 
posed that  this  was  due  to  the  increased  temperature  to  which  these  im- 
ported cattle  were  necessarily  subjected.  It  is  now  plain,  however, 
that  the  disease  contracted  under  these  circumstances  is  precisely  the 
same  as  that  which  is  carried  to  the  North  by  the  apparently  healthy 
cattle  from  Southern  pastures ;  and  that  the  region  from  which  cattle 
are  dangerous  when  carried  to  the  North,  corresponds  exactly  to  that 
which  is  dangerous  to  cattle  carried  to  the  South. 

The  investigation  of  the  nature  of  the  contagion  in  this  affection  has 
proved,  as  was  foreseen,  a  most  difficult  undertaking.  A  beginning 
has  been  made,  however,'which  it  is  believed  can  be  followed  success- 
fully, though  it  will  require  much  time  and  careful  confirmation  of  re- 
sults before  we  can  venture  to  reach  positive  conclusions. 

The  investigations  of  fowl  cholera  have  been  continued  with  a  view 
of  perfecting  a  system  of  inoculation  or  vaccination  that  might  be  used 
by  all  poultry  raisers  in  rendering  their  fowls  insusceptible  to  this  fatal 
disease.  The  results  of  this  line  of  research  have  been  extremely  impor- 
tant, and  give  promise  of  applicability  to  several  other  contagious  affec- 
tions of  animals. 

The  report  of  Dr.  Detmers  on  the  diseases  of  sheep  in  Texas  will  be 
found  very  valuable,  and  it  is  hoped  that  it  will  enable  the  flockmasters 
oftheSouthwest  to  greatly  reduce  the  present  loss  from  preventable 
diseases. 

Since  these  reports  were  written  the  Veterinary  Division  has  been  re- 
organized and  an  experiment  station  established,  with  your  approval, 
near  the  city  of  Washington.  Seven  acres  of  land  have  been  secured, 
upon  which  is  a  good  brick  house  now  occupied  by  my  assistant.  Dr. 
Eose.  There  are  also  three  good  stables  capable  of  accommodating  about 
sixteen  head  of  cattle,  four  pig-pens  10  feet  square,  and  a  fowl  house 
30  feet  by  16  feet  The  fowl  house,  pig-pens,  and  one  of  the  stables 
kave  just  been  built  for  the  accommodation  of  experimental  animals. 
2  A  17 
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We  have  already  instituted  experiments  with  swine  pla^e,  fowl  chol- 
era, and  the  disease  from  which  cattle  have  been  suffering  in  this 
vicinity,  and  which  has  been  supposed  to  be  contagious  pleuro-pneu- 
monia.  Investigations  with  Texas  or  southern  fever  will  also  be  com- 
menced within  a  short  time. 

The  establishment  of  an  experiment  station  for  the  scientific  investi- 
gation of  the  communicable  diseases  of  animals,  diseases  which  are 
certainly  to  a  large  extent  preventable,  is  unquestionably  an  important 
step  in  advance,  and  one  that  cannot  rail  to  be  productive  of  immense 
benefit  to  the  live-stock  interests  of  the  country.  liTearly  all  of  the  im- 
portant civilized  nations  of  the  world  have  either  provided  for  this  class 
of  investigations  or  are  preparing  to  do  so,  and  it  is  fitting  that  a  country 
with  such  an  enormous  capital  invested  in  animals  and  with  such  heavy 
losses  from  this  class  of  diseases,  shoulii  do  as  much  in  this  direction  as 
the  most  progressive  nation  in  any  part  of  the  world. 

Our  laboratory  is  being  fitted  up  to  make  researches  of  as  high  a  class 
as  are  made  in  any  other  part  of  the  world,  and  it  is  believed  that  when 
the  work  is  once  fairly  underway,  it  will  compare  favorably  with  what 
is  being  done  elsewhere.  The  field  is  still  almost  a  new  one,  but  there 
is  no  other  department  of  scientific  research  which  promises  to  accom- 
plish more  for  mankind  than  this.  Prom  the  agricultural  stand-point 
it  is,  of  course,  the  millions  of  dollars'  worth  of  animals  that  are  now 
swept  away  by  communicable  diseases  that  are  to  be  saved ;  but  it 
seems  to  me  that  we  may  be  permitted  to  look  even  beyond  this  and  to 
hope  that  a  thorough  investigation  of  the  diseases  of  animals  will  do 
much  toT?ards  preventing  the  loss  of  millions  of  human  lives  now  vic- 
tims to  the  same  class  of  maladies.  INTothing  is  more  certain  than  that 
the  contagious  fevers  of  men  and  animals  are  due  to  causes  of  a  closely 
elated  nature,  and  that  any  discoveries  which  are  successful  in  pre- 
venting such  diseases  in  animals  will  have  a  most  important  influence 
n  saving  human  life.  In  the  nature  of  the  case  the  contagion  of  ani- 
mals must  be  investigated  before  those  of  people  can  be  successfully 
attacked,  and^  consequently,  the  wisdom  of  placmg  these  investigations 
upon  a  scientific  basis  is  apparent  firom  whatever  stand-point  it  is  con- 
sidered. 

KespectfuUy  submitted. 

D.  B.  SALMON, 

Veterinarian. 

Hon.  GEOn<*E  B.  LOBIKO, 

Commissioner  of  Agriculture. 


INTESTIGATIOK   OF   TEXAS  CATTLE  PEVEK  AKD  FOWL 

CHOLERA. 

Report  of  D.  E.  Salmon,  D.  V.  M. 

Hon.  GEO.  B.  LoBiNa, 

Commissioner  of  Agriculture: 
Srn:  I  have  the  honor  to  submit  a  report  of  the  investigations,  made 
by  me  during  the  past  year,  in  regard  to  the  nature  of  the  contagious 
and  infectious  diseases  of  animals,  and  the  remedies  which  are  appli- 
cable to  them.  These  investigations  have  been  confined  to  the  two  dis- 
eases known  as  Texas  or  Southern  Cattle  Fever,  and  Fowl  Cholera' j 
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and  they  have  been  pressed  forward  as  rapidly  as  possible,  considei^ng 
the  difficult  nature  of  the  subject  and  the  many  obstacles  which  have 
been  encountered.  In  the  following  pages  I  have  endeavored  to  so 
arrange  the  information  obtained,  and  the  accounts  of  the  investigations, 
as  to  give  a  connected  view  of  each  part  of  the  subject,  and  to  bring  out 
the  bearing  of  the  fia^ts  both  upon  these  particular  diseases  and  upon 
the  general  subject  of  contagion. 

TRZAS  OATTLB  FEYBR. 

The  investigations  of  this  disease  have  been  carried  on  from  two  dif- 
ferent stand-points :  First,  to  learn  the  present  outlines  of  the  perma- 
nently infected  district,  the  rate  at  which  this  district  is  enlarging  itself| 
and  the  amount  of  losses  which  annually  oceur  along  the  slowly  advanc- 
ing line;  secondly,  to  learn  the  nature  of  the  disease,  the  character  of 
its  contagion,  the  manner  in  which  this  is  distributed,  preserved,  and 
taken  into  the  system,  and,  finally,  the  means  by  which  it  can  be  suo 
cessfolly  combated.  The  facts  bearing  upon  the  first  part  of  this  inquiry 
were  mostly  collected  by  Maj.  E.  C.  Saunders,  of  Evington,  Ya.,  who, 
as  well  as  his  assistants,  Messrs.  Beiyamin  Hubbard,  B.  G.  Saunders,  jr., 
and  W.  B.  Shaw,  has  worked  most  intelligently  and  perseveringly  in 
tracing  out  the  many  isolated  cases  and  details  which  were  necessary 
to  establish  the  line  of  the  infected  district  with  any  degree  of  certainty. 

While  directing,  in  a  general  way,  the  work  of  these  gentlemen  in 
Yirginia,  I  have  kept  up  the  scientific  investigations  and  accomplished 
as  much  as  was  i>08sible  under  the  circumstsuices.  But  the  results  of 
ti^  year's  work  show  very  plainly  that  this  disease  is  one  which  can- 
not be  readily  investigated  without  more  facilities  than  have  hereto- 
fore been  at  hand.  The  reason  for  this  conclusion,  as  well  as  the  proper 
manner  of  conducting  the  investigation,  I  hope  to  make  apparent  in  the 
following  pages. 

The  permanent  home  of  the  disease  known  as  Texas  fever  was  for- 
merly believed  to  be  confined  to  the  Atlantic  coast,  south  of  Iforth  Caro- 
lina, and  the  Gulf  coast  from  Florida  to  Texas  ^  it  was  supposed  to  be 
the  result  of  the  climatic  influences  of  this  peculiarly  malarial  district^ 
and  aS)  when  carried  to  the  North,  it  had  always  disappeared  with  the 
first  frost,  the  teaching  has  been  general  that  the  contagion  could  never 
exist  through  the  winter  beyond  the  line  of  frost  and  snow.  Having 
already,  in  former  reports,  given  many  facts  tending  to  show  that  a  part 
of  Vir^nia,  nearly  all  of  Korth  Oar<jlina  east  of  the  Blue  Eidge,  and 
the  greater  parts  of  the  States  of  Georgia,  Alabama,  Mississippi,  and 
Louisiana  were  long  since  overrun  with  this  plague,  I  propose  to  call  it 
the  Southern  Oattle  Fever,  as  this  would  be  a  much  more  appropriate 
and  less  misleading  title  than  Texas  fever.  The  name,  however,  can- 
not be  of  much  consequence  as  long  as  we  understand  the  facts  which  I 
have  already  referred  to ;  and  as  many  of  these  facts  are  widely  and,  I 
might  say,  almost  universally  contested  by  those  who  pretend  to  under- 
stand this  disease,  I  shall  enter  into  the  details  at  considerable  length 
in  regard  to  the  evidence  on  which  my  conclusions  rest. 

Just  here,  it  is  necessary  for  me  to  remind  the  reader  of  certain  char- 
acters 6f  the  disease  which  have  been  long  known  and  are  quite  gen- 
erally admitted,  and  which  cannot  be  ignored  if  we  would  appreciate 
the  bearing  of  the  &cts  presented  in  this  report.  In  the  permanently 
infected  district,  and  to  avoid  even  the  remotest  appearance  of  error  I 
T^r  at  present  to  the  Gulf  coast  from  Florida  to  the  Bio  Grande,  there 
are  no  remarkable  losses  among  the  native  cattle  from  this  disease.  Oq. 
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the  contrary,  the  cattle  are  quite  as  healthy  and  look  as  well  as  we 
conld  expect,  when  we  consider  the  scant  and  innntrltious  herbage  on 
which  they  exist,  the  utter  neglect  which  they  experience  through  all 
seasons  of  the  year,  the  excessively  hot  and  dry  summers,  and  the 
abundance  of  insect  pests.  Whether  the  stomachs  of  such  cattle  are 
abnormally  reddened  and  present  unusual  signs  of  former  ulcerations, 
or  whether  their  spleens  and  livers  are  greatly  enlarged,  as  Professor 
Gamgee  seems  to  have  demonstrated,  it  is  foreign  to  my  present  pur- 
pose to  inquire :  but  what  I  wish  to  dwell  upon  is  the  fact  that  there  is 
no  great  mortality  among  the  cattle  in  this  district  that  can  be  attrib- 
uted to  this  disease.  Nevertheless',  we  call  it  an  infected  district,  be- 
cause When  we  take  cattle  there  from  New  York,  or  Ohio,  or  Illinois, 
such  cattle  almost  invariably  contract  a  disease  having  all  the  char- 
acters of  Texas  fever;  and  to  make  sure  that  tiiis  is  not  the  result  of 
climatic  influences,  properly  speaking,  we  have  only  to  bring  the  native 
cattle  from  the  Gulf  coast  among  the  herds  of  the  North  to  communi- 
cate the  same  disease  with  all  its  symptoms. 

The  fact  that  the  Gulf  coast  is  infected  with  this  disease  is  not  shown, 
then,  by  any  efiFect  on  the  cattle  native  to  that  region,  either  when  they 
are  on  their  native  pastures  or  when  they  are  moved  to  the  North,  for 
in  both  cases  they  retain  their  condition  of  apparent  health ;  but  it  is 
shown  by  the  death  of  susceptible  cattle  taken  to  that  section,  and  by 
the  ability  of  the  native  cattle  to  carry  the  germs  of  the  plague  for 
hundreds  of  miles  and  to  thus  communicate  it  to  the  cattle  with  which 
they  come  in  contact.  I  insist  more  particularly  upon  this  fact  because 
many  who  regard  it  as  sufficient  evidence  that  the  Gulf  coast  is  infected 
with  a  specific  disease  are  either  doubtful  or  altogether  skeptical  wh^ 
it  is  applied  to  regions  that  are  further  north.  But,  when  we  come  to  ex- 
amine into  the  matter,  we  find  that  there  are  just  these  two  classes  of 
facts,  and  no  others,  upon  which  we  can  rely  to  determine  whether 
any  given  territory  is  permanently  infected  with  the  Texas  fever  con- 
tagion. If  they  are  insufficient  in  regard  to  Virginia,  they  are  equally 
insufficient  in  regard  to  the  Gulf  coast  and  any  part  of  Texas ;  conse- 
quently, there  would  be  no  section  infected  with  Texas  fever,  and,  if 
not,  there  certainly  could  be  no  such  disease,  and  the  whole  argument 
leads  to  a  reductio  ad  absurdum.  But  Texas  fever  is  a  terrible  reality; 
there  are  sections  permanently  infected  with  its  germs;  we  know  this  by 
the  kinds  of  evidence  I  have  mentioned,  and  as  we  do  not  know  the 
outlines  of  these  sections  we  must  establish  them  according  to  this  same 
evidence.  And  so,  when  I  have. established  the  fact  that  cattle  from 
the  North,  when  taken  to  any  particular  county  or  town  in  the  South, 
are  almost  invariably  affected  with  the  symptoms  of  Texas  fever  during 
the  ensuing  summer  and  fall ;  or  when  it  has  been  shown  that  the  cattle, 
from  such  a  county  or  town,  when  taken  further  north  dissemuiate  a 
plague  with  similar  characters,  and,  particularly,  when  both  of  these 
facts  are  discovered,  I  shall  consider  that  county  or  town  to  be  perma- 
nently infected  with  Texas  fever. 

There  is  no  doubt  that  it  is  a  difficult  matter  to  understand,  in  the 
present  condition  of  science,  how  it  is  possible  for  the  native  cattle  of 
a  section  permanently  infected  with  a  contagious  plague  to  resist  the 
influences  of  the  contagion  with  which  they  are  surrounded;  it  is  equally 
difficult  to  understand  how  apparently  healthy  cattle  can  distribute 
this  contagion  for  so  long  a  time  after  they  leiive  the  infected  district; 
and  it  surely  is  not  less  (fifficultto  understand  why  the  cattle  really  sick 
of  this  contagious  disease  do  not  convey  the  contagion  to  others.  But 
these  facts  are  perfectly  apparent  from  hundreds  and  thousands  of  ob- 
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servations,  and  they  are  just  as  true  of  the  disease  when  it  originates 
on  the  Gulf  coast  as  when  in  North  Carolina  or  Virginia;  and,  conse- 
quently, they  cannot  be  accepted  as  tending  to  show  that  any  district 
is  uninfected  so  long  as  its  cattle  carry  contagion  beyond  its  borders,  or 
so  long  as  susceptible  cattle  die  upon  its  soil. 

DISTEEBUTION  OF  TEXAS  FBVBB  IN  VTUarNIA. 

Forseveral  years  I  have  been  convinced,  from  isolated  facts  gathered 
here  and  there,  that  a  section  of  territory  in  the  southeastern  part  of 
Virginia  was  permanently  infected  with  Texas  fever.  Just  how  large 
this  territory  might  be,  or  how  thoroughly  the  infection  was  dissemi- 
nated over  it,  were  questions  which  I  was  unable  to  decide,  and  on  con- 
sulting the  State  authorities  of  Virginia,  and  many  of  the  best  informed 
and  most  intelligent  of  the  stock-raisers,  I  found  that  there  was  a  gen- 
eral and  most  profound  ignorance  of  the  whole  subject. 

The  high  price  of  cattle  and  the  greatly  increased  number  of  these 
animals  now  being  fed  by  the  Virginia  farmers  has  greatly  stimu- 
lated the  traffic  and  led  to  the  purchase  of  young  animals  at  a  greater 
distance  from  home  than  ever  before.  But  with  the  revival  of  this  in- 
dustry came  the  most  terrible  losses.  Cattle  feeding  upon  pastures 
where  such  animals  had  always  before  thrived  would  commence  to  droop 
and  die,  until  30,  50,  and  75  per  cent.,  and,  in  some  instances,  every 
animal,  had  perished. 

While  a  few  of  the  best-informed  agriculturists  of  the  State  believed 
the  trouble  to  be  caused  by  the  ^<  distemper,"  or,  as  some  called  it,  the 
",iNorth  Carolina  distemper,'^  there  were  not  many  who  suspected  its 
identity  with  the  Texas  fever,  and  by  far  the  greater  part  of  the  inter- 
ested farmers  attributed  their  losses  to  some  mysterious  change  in  the 
atmosphere,  the  soil,  or  the  character  of  the  vegetation. 

When,  therefore,  in  accordance  with  your  instructions,  I  visited 
Campbell  and  Bedford  Counties,  in  the  latter  part  of  July,  I  found  the 
cattle  owners  of  a  large  district  in  the  greatest  consternation  and  alarm. 
Cattle  were  dying  on  every  side.  Men  who  had  invested  their  all  in 
stock  with  the  hope  of  realizing  largely  because  of  the  high  prices,  saw 
their  capital  melting  away  before  their  eyes  and  were  powerless  to  pre- 
vent it.  Great  numbers  of  farmers  were  losing  the  small  savings  which 
had  been  accumulated  by  years  of  labor.  On  every  hand  was  uncer- 
tainty as  to  the  cause,  how  it  had  come,  how  it  might  be  checked,  and 
how  prevented  in  the  future. 

A  few  days'  study  of  the  characters  of  the  outbreaks,  of  the  symptoms 
and  post-mortem  appearances  of  diseased  animals,  were  sutlicient  to 
demonstrate  the  identity  of  the  plague  with  that  which  has  long  been 
known  to  the  veterinary  profession  as  Texas  or  Spanish  fever.  But  no 
Texas  or  Gulf-coast  cattle  had  been  brought  here;  even  North  Carolina 
cattle  had  been  avoided,  because  there  was  a  tradition  that  these  were 
dangerous,  and  nearly  all  the  trouble  appeared,  from  the  superficial  in- 
vestigation which  1  was  able  to  make  at  the  time,  to  proceed  from  ani- 
mals purchased  from  the  neighboring  counties  on  the  South. 

At  a  public  meeting  of  those  most  interested  in  the  cattle  industry  of 
this  section  of  the  State,  I  pointed  out  the  nature  of  the  disease  and 
the  fact  that  the  cattle  had  contracted  it  by  grazing  on  pastures  infected 
by  animals  from  further  South,  and  that  if  all  susceptible  animals  were 
at  once  moved  to  pastures  where  none  of  these  foreign  cattlehad  been  no 
Wher  infection  could  occur  j  that  even  if  cattle  already  infected  shoidd 
sicken  and  die  on  the  fresh  pastures,  that  would  not  afL'ectthe  remainder. 
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for  the  reason  that  snoh  aick  cattle  had  never  been  observed  to  infect 
either  other  animate  or  the  grounds  upon  which  they  ran ;  that  native 
cattle,  which  had  so  far  been  kept  from  pastures  on  which  tiie dangerous 
stock  had  traveled,  were  perfectly  safe  as  long  as  they  were  kept  npon 
such  pastures :  and,  finally,  that  cattle  could  not  be  brought  even  from  a 
few  miles  to  the  south,  except,  perliaps,  in  December  and  January,  and 
allowed  to  travel  over  roads,  commons,  or  pastures  without  the  greatest 
danger  to  their  native  stock. 

With  these  assurances  much  of  the  alarm  disappeared;  the  mystery 
was  cleared  up ;  people  saw  what  could  be  done  with  a  hope  of  check- 
ing the  plague;  cattle  which  had  not  been  exposed  were  kept  rigidly 
isolated*  And  from  this  information,  as  the  owners  assured  me,  were 
saved  some  of  the  most  valuable  thoroughbred  herds  of  cattle  in  the 
Btate — herds  which  had  been  collected,  bred,  and  acclimated  by  the 
labor  of  a  lifetime,  and  which  money  could  not  replace. 

This  was  about  all  that  could  be  done  for  the  immediate  suppression 
of  the  disease.  The  infected  pastures  would  remain  infected  till  puri- 
fied by  the  frosts  of  the  coming  winter ;  the  infected  cattle  would  develop 
the  disease  in  spite  of  precautions,  and  the  diseased  ones  would  not  bo 
greatly  benefited  by  any  known  treatment.  But  another  question  of 
greater  importance  presented  itself.  A  part  of  Virginia  was  without 
doubt  permanently  infected  with  Texas  fever,  and  the  cattle  from  that 
part  wore  as  dangerous  as  those  from  the  Gulf  coast,  more  dangerous, 
in  fact,  because  there  were  so  few  who  suspected  them.  The  outlines 
of  this  section  were  unknown,  and  while  such  was  the  case,  it  was  im- 
possible to  say  where  cattle  could  be  bought  with  safety.  The  State 
oould  make  no  laws  to  control  the  movement  of  dangerous  cattle  nor 
to  prevent  the  permanent  extension  of  the  plague,  while  people  in  other 
States  had  no  opportunity  to  know  that  by  baying  cattle  in  this  section 
they  might  destroy  not  only  their  own  herds  but  those  of  the  whole  com- 
munity. Again,  there  were  facts  which  made  it  certain  that  the  district 
permanently  infected  with  TexsM9  fever  was  gradually  becoming  larger, 
that  the  boundary  line  was  moving  farther  and  farther  towards  the  north, 
and  that  within  tWs  line  neither  the  frosts  nor  snows  of  severe  winters 
were  sufficient  to  exterminate  the  infection.  It  was  of  the  greatest  im- 
portfiftice  for  us  to  learn  the  rapidity  of  this  advance,  and  to  collect,  if 
possible,  the  materials  which  would  indicate  what  measures  might  be 
adopted  for  arresting  it. 

To  obtain  this  information  required  an  enormous  amount  of  work,  and 
the  patient  collection  of  isolated  facts  which  no  one  man  could  accom- 
plish. It  was  for  this  reason  that  I  appealed  to  the  Department  for 
tiiose  assistants  who  were  so  readily  granted,  and  whose  intelligent  and 
careful  inquiries  enable  me  to  rest  my  conclusions  upon  a  much  firmer 
basis  tiian  would  otherwise  have  been  possible. 

LOSSES  IN  PREVIOUS  TEARS. 

It  was  not  a  leading  object  in  this  investigation  to  collect  statistics 
of  the  many  outbreaks  of  Texas  fever  that  have  occurred  in  Virginia 
during  past  years,  unless  there  was  a  probability  of  these  throwing 
some  Ught  upon  the  boundary  of  the  infected  district,  the  rate  at  which 
this  boundary  was  advancing,  or  the  measures  for  controlling  the  disease. 
The  few  cases  referred  to  must  not  be  taken,  therefore,  as  a  complete 
history  of  the  disease  in  this  State,  but  simply  as  examples  ot  what 
has  been  occurring  fbr  years  past  over  a  large  extent  of  territory. 
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In  answer  to  inquiries,  Maj.  B.  L,  Bagland^  of  Halifax  County,  sent 
me  the  foUowing  yaluable  information,  whioh  I  give  in  his  own  words : 

I  have  neTer  seen  anywhere  a  more  eorreot  description  of  iliie  cattle  disease,  which 
preTftils  more  or  less  every  year  in  this  and  many  of  the  adjoining  counties  in  Vir- 
ginia and  North  Carolina,  than  is  given  on  pages  253-255  of  Department  report  on 
''Diseases  of  Swine  and  other  Domestic  Animals,  1879/'  I  haye  no  means  of  tracing 
it«  history  (** distemper"  as  it  has  been  called  for  more  than  half  a  century),  but  all 
anthentic  accounts  agree  that  the  disease  was  brought  from  Eastern  Korth  Carolina 
to  Virginiik— from  the  pine  and  swamp  region  of  North  Carolina,  as  stated  by  Mr. 
Lenoir,  where  it  existed  long  prior  to  its  appearance  in  this  State.  The  disease  was 
prevailing  here  when  I  was  born,  over  fifty  years  ago,  and  prevails  more  or  less  every 
year.  The  cause  of  the  disease  is  not  known.  It  came  from  Eastern  Korth  Carolina 
Bixty  or  aerenty  years  ago,  and  progressed  westward  very  mnoh  as  stated  by  Mr. 
Lmoir, 

One  remarkable  fact  connected  with  the  disease  is  that  theje  are  farms  on  which 
a  case  of  the  ''distemper"  has  never  occurred,  while  on  the  farms  adjoining  it  kills 
more  or  less  of  the  cattle  every  year.  It  is  more  prevalent  and  violent  on  some  farms 
^an  on  others.  It  rarely  makes  its  appearance  before  July  in  this  section,  usually 
eomes  with  hot,  dry  weather,  and  is  most  prevalent  and  fatal  in  August. 

No  known  remedv  can  be  relied  upon.  Bed  clayt  salt,  sulphur,  saltpeter,  and  oop< 
peras,  when  properly  mixed  in  right  quantity,  act  as  a  preventive  unmistakably. 

In  Washington  and  Bossell  Counties,  tbe  great  stock-raising  region 
of  Southwest  Virginia,  there  have  been  a  number  of  outbreaks  from 
imported  cattle,  but  these  have  left  no  permanent  infection.  Thus,  in 
Septeuiber,  1867,  70  head  of  Texas  cattle  were  pastured  for  ten  days  on 
the  farm  of  Mr.  Henry  Preston  at  Wallace's  Switch,  Washington  County. 
Six  head  of  natives  were  running  on  the  same  pasture,  but  only  two  con- 
tracted the  disease.  These  were  valued  at  $50.  All  the  native  cattle 
on  the  farm  became  covered  with  the  ticks,  which  so  many  think  are 
the  cause  of  the  trouble,  but  none  of  those  grazing  in  other  fields  showed 
any  signs  of  disease. 

Again,  in  May,  18G8,  125  head  of  cattle  were  purchased  by  a  Mr. 
Cunningham,  near  Memphis,  Tenn.,  and  were  driven  along  the  road  by 
Mr*  Preston's  place.  Mr.  Preston's  native  herd  of  65  head  were  driven 
along  this  road  at  various  times  from  one  pasture  to  another,  but  were 
never  allowed  to  stop.  Tbe  last  of  July  the  disease  broke  out  among 
them  and  three  died,  which  were  worth  |80.  All  the  native  cattle  again 
became  covered  with  ticks. 

I  mention  these  facts  in  regard  to  the  tic^s,  because  so  many  still 
ding  to  the  theory  that  they  are  the  inducing  cause  of  the  disease ; 
and  yet  it  is  clearly  seen  from  these  cases  that  although  all  the  native 
cattle  were  covered  with  ticks,  but  two  died  in  the  first  instance  and 
three  in  the  second,  and  in  eitilier  case  only  those  which  had  been  upon 
infected  roads  and  pastures. 

In  the  fall  of  1868, 150  head  of  xattle  were  purchased  in  Texas,  shipped 
to  Arkansas  and  wintered,  and  about  the  1st  of  May  were  brought  to 
BristoL  The  6th  of  May  they  were  turned  out  on  a  common  near  that 
town  for  about  eight  hours,  thoroughly  infecting  it  and  causing  a  loss 
of  50  milch  cows,  valued  at  $1^500.  They  were  then  driven  beyond  the 
salt  works,  in  Smyth  County,  infecting  the  road  over  which  they  trav- 
eled, and  causing  the  death  of  30  more  cows,  valued  at  $900.  They 
passed  through  the  Salt  Works  farm  along  a  plantation  road,  and 
spread  infection  which  destroyed  30  thoroughbred  cattle,  worth  at  least 
$1,200.  This  single  drove  of  cattle,  therefore,  destroyed  $3,600  worth 
of  native  animals. 

In  1878  about  70  head  of  cattle  were  purchased  in  Marengo  County, 
Alabama.  These  stopped  for  36  hours  at  Mr.  Preston's  farm,  at  Wal- 
lace's Switch,  the  last  of  May.  Mr.  Preston's  cattle  c<Hnmenced  dying 
the  10th  of  August,  and  he  lost  30  head,  valued  at  $1,500.    In  this  case, 
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too,  all  the  native  cattle  were  infested  with  ticks  j  and  the  calves  which 
sacked  their  mothers  up  to  their  death  were  not  themselves  affected. 
This  drove  wa^s  taken  to  Glade  Spring,  and  by  infecting  the  roads  and 
pastures  along  the  route  and  at  their  destination  caused  the  loss  of  50 
other  cattle.  - 

In  the  latter  partof  April,  1880,  a  drove  of  cattle  was  purchased  iu 
the  neighborhood  of  Gainesville,  Ala.,  and  shipped  to  Bickley's  Mills, 
Russell  County.  We  have  reports  from  five  parties  who  together  lost 
59  animals  from  their  infection,  valued  at  $1,287. 

In  none  of  these  instances  have  we  been  able  to  secure  details  of  all 
the  losses,  but  what  we  have  presented  are  sufficient  to  demonstrate 
that  all  these  counties  are  free  from  any  permanent  infection,  firet, 
because  the  native*  cattle  proved  so  suscei^tible  to  the  infection,  and, 
secondly,  because  no  losses  have  occurred  after  the  succeeding  winter 
in  any  case. 

I  now  pass  to  a  consideration  of  the  evidence  which  establishes  the 
outline  of  the  infected  district  in  Virginia.  Andj  by  way  of  explanation, 
I  would  remark  here  that  as  the  infection  has  progressed  towards  the 
north  and  west,  all  that  part  of  the  State  south  and  east  of  the  line, 
which  we  have  traced,  may  be  regarded  as  i>ermanently  infected  with 
the  so-called  Texas  fever.  While  this  is  practically  true,  however,  it  is 
not  absolutely  true,  for  there  are  many  farms,  possibly,  also,  some 
neighborhoods,  which  have  not  yet  become  infected.  For  this  reason 
every  lot  of  animals  from  this  section  do  not  carry- the  infection,  nor  do 
all  the  animals  brought  from  the  north  or  west  of  this  line  invariably 
die.  That  the  movements  in  both  directions  are  extremely  dangerous, 
however,  is  proved  beyond  the  possibility  of  doubt. 

REPORTS  FROM  PATRICK  COUNTY. 

This  is  one  of  the  southern  tier  of  counties,  and  is  situated  immediately 
east  of  the  Blue  Eidge. 

Our  first  report  is  from  a  farm  1 J  miles  from  the  North  Carolina  line 
and  7  miles  east  of  Carroll  County.  Cattle  were  lost  here  of  this  dis- 
ease in  1872,  and  nearly  every  year  since.  Another  report  from  a  farm 
a  mile  farther  west  says  that  cattle  have  been  lost  more  or  less  every 
year  since  about  1852.  Still  another  report  from  a  farm  at  the  base  of 
the  Blue  Ridge,  5  miles  from  the  North  Carolina  line,  tells  us  that  the 
pastures  and  roadsides  have  been  infected  for  twenty-five  years,  and 
that  cattle  have  been  lost  on  this  farm  for  the  last  ten  or  twelve  years. 
All  the  intelligent  people  of  this  section  are  of  the  opinion  that  the  dis. 
ease  came  from  North  Carolina,  and  has  gradually  extended  northward. 
A  gentleman,  who  lives  12  miles  from  Carroll  County  and  5  miles  from 
North  Carolina,  bought  five  head  of  cattle  from  the  top  of  Willis  Gap, 
in  March,  1882.  Two  of  these  died  in  May  from  Texas  fever.  The  pas- 
tures at  this  place  had  been  infected  since  1872. 

Coming  now  to  Patrick  Court-House,  we  have  a  number  of  reports 
from  a  section  situated  from  7  to  10  miles  from  the  North  Carolina  line, 
and  from  20  to  25  miles  ca«t  of  Carroll  County.  About  $300  worth  of 
stock  had  died  from  the  disease  this  year,  without  any  introduction  of 
foreign  cattle.  All  reports  agreed  in  stating  that  the  pastures  here  had 
been  infected  for  about  thirty  years. 

From  Meadows  of  Dan,  in  the  northwestern  part  of  Patrick  County, 
we  have  reports  of  tbree  outbreaks  caused  by  cattle  brought,  in  one 
case,  from  Patrick  Court-House,  and,  in  two  cases,  from  a  section  15 
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miles  west  of  Patrick  Court-House  and  4  miles  from  the  i^Torth  Carolina 
line. 

There  can  be  no  doubt,  then,  that  a  considerable  portion  of  Patrick 
County  is  permanently  infected,  that  this  infection  has  occurred  within 
the  last  thirty  years,  and  that  cattle  taken  from  this  infected  territory 
may  infect  the  pastures  on  which  they  run. 

REPORTS  FROM  HENRY  COUNTY. 

This  county  is  situated  directly  east  from  Patrick,  and,  also,  borders 
on  the  North  Carolina  line. 

At  Eidgeway  the  pastures  have  been  infected  for  more  than  thirty 
years;  at  Horse  Pasture,  Spencer's  Store,  and  Irisburg  there  is  no 
doubt  of  the  permanent  infection,  but  we  have  no  faets  showing  how 
long  it  is  since  this  occurred.  Going  farther  north  we  find  that  in  the 
neighborhood  of  Burnt  Chimneys,  Mountain  Valley,  and  Leatherwood 
the  permanent  infection  has  been  of  very  recent  occurrence.  At  Burnt 
Chimneys  the  roadsides  have  been  infected  since  1879 ;  at  Mountain 
Valley  the  pastures  were  infected  from  1879  to  1881,  and  at  Leattier- 
wood  some  pastures  were  infected  in  1881,  others  not  till  this  year. 

A  large  number  of  cases  of  the  disease  have  been  investigated  in  the 
section  of  the  country  between  Martinsville  and  Traylorsville  along 
Smith's  Eiver,  and  these  show,  very  conclusively,  that  the  infection  is 
slowly  advancing  up  this  river,  being  about  a  mile  farther  on  tlie  south 
than  on  the  fiorth  bank.  Even  in  the  sections  which  have  been  infected 
thirty  or  forty  years,  the  native  cattle  are  still  dying  every  year  in  con- 
siderable numbers.  This  loss  occurs  principally  among  cattle  running 
on  the  commons,  while  those  on  inclosed  pastures  from  early  spring  till 
late  fall  generally  escape. 

We  have  one  report  showing  that  cattle  taken  from  Henry  County  to 
Tazewell  carried  the  infection  and  caused  the  death  of  17  animals, 
valued  at  $350.  This  gives  both  lines  of  evidence  proving  the  perma- 
manent  infection  of  the  county. 

RBP0R1»  PROM  PITTSYLVANIA  COUNTY. 

This  county  also  borders  on  North  Carolina,  and  is  immediately  east 
from  Henry. 

The  losses  of  cattle  have  been  enormous  over  most  of  the  county  for 
the  last  thirty  or  forty  years,  and  continue  to  be  extremely  heavy.  We 
have  investigated  cases  of  the  disease  in  forty-six  diflferent  localities, 
and  all  go  to  prove  that  the  whole  county  has  been  overrun  with  the 
permanent  infection.  Our  facts  in  regard  to  the  rate  at  wliich  the  dis- 
ease has  advanced  in  this  section  are  not  as  numerous  or  as  accurate  as 
we  could  wish,  but  they  indicate  that  about  30  miles  has  been  covered 
in  twenty  years.  At  present  this  advance  has  been  checked  by  the 
Staunton  Eiver,  which  divides  Pittsylvania  and  Campbell  Counties. 

Cattle  from  Pittsylvania  have  caused  at  least  three  outbreaks  in 
Bedford  and  as  many  in  Campbell  County  the  present  year,  so  that  here 
again  we  have  both  lines  of  evidence  demonstrating  the  permanent 
infection. 

REPORTS  PROM  FRANKLIN  COUNTY. 

This  county  is  directly  north  of  Patrick  and  Henry  and  is  west  of 
Pittsylvania. 
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Here,  again,  the  infection  has  followed  the  water-ooorses  and  advanced ' 
with  very  considerable  rapidity.  It  has  gained  12  miles  on  Snow  Creek 
within  three  years,  and  has  reached  commons  on  Pig  Biver  8  miles  from 
the  Pittsylvania  line.  This  is  abundantly  demonstrated  by  the  death 
of  cattle  running  on  such  commohs  which  had  no  opportunity  for  infec- 
tion by  foreign  animals. 

Four  miles  southeast  of  Union  Hall  the  roadsides  and  commons  have 
been  infected  for  the  last  four  years ;  and  cattle  taken  from  there  to 
Union  Hall  this  year  carried  the  infection,  and  have  undoubtedly  caused 
permanent  infection  of  the  commons  at  that  place. 

There  is,  then,  but  a  comparatively  narrow  district  in  the  southeast- 
em  part  of  the  county  which  up  to  this  time  has  been  permanently  in- 
fected with  Spanish  fever.  The  losses  during  the  year,  so  far  as  ascer- 
tained, were  sixty  head,  valued  at  about  $1,400. 

EEPOETS  IN  BEaABD  TO  HALIFAX  OOTTNTY, 

1  have  already  given  the  very  interesting  letter  of  Major  Bagland, 
which  shows  that  the  southern  part  of  this  county  has  been  infected  for 
more  than  half  a  century.  In  1880,  a  gentleman  living  at  The  Forks 
purchased  nine  head  of  cattle  in  Campbell  County  and  took  them  to  bis 
farm.  Of  these  six  died,  having  commenced  to  sicken  in  April,  as  the 
result  of  grazing  on  permanently  infected  pastures. 

In  1872  a  lot  of  over  100  cattle  was  bought  in  the  northern  part  of 
Halifax  County,  between  Bepublican  Grove  and  the  Btatinton  Biver, 
and  in  the  neighborhood  of  Brook  Neal.  These  cattle  were  taken  to 
Bedford  County,  and  there  infected  a  stable-yard  belonging  to  Mr. 
David  Kyle,  from  which  26  fine  Short-Horns  contracted  the  disease  and 
died— a  loss  of  $5,000. 

In  August,  1882,  two  head  of  cattle  which  were  purchased  in  Halifax 
County  were  taken  to  the  farm  of  Mr.  Chapman  Glover,  at  Glenmore, 
Buckingham  County,  where  they  infected  his  pastures  and  caused  the 
death  of  nine  natives.  About  the  same  time,  23  cattle  from  Halifax 
were  taken  to  the  farm  of  Mr.  Haward  Lewis,  at  Scottsville,  Albemarle 
County,  and  infected  his  pastures,  causing  the  death  of  three  native 
animals. 

A  herd  of  80  head  at  Green  Hill,  Campbell  County,  had  been  win- 
tered in  Halifax,  just  across  the  Kiver,  tor  a  number  of  years.  Last 
spring,  probably  from  being  moved  too  late,  or  because  of  the  mildness 
of  the  winter,  they  brought  the  infection  home  with  them,  and  twenty* 
three  died  during  July  and  August. 

These  facts  are  sufficient  to  indicate  that  this  county  is  infected 
throughout  its  whole  extent ;  indeed,  this  was  so  evident  that  very  lit- 
tle time  was  spent  in  investigating  the  many  cases  of  the  disease  wliich 
occurred  there  during  the  year. 

KEPORTS  FEOH  CAMPBELL  OOUNTT. 

In  the  neighborhood  of  Brook  Keal,  in  the  extreme  southeastern  part 
of  the  county,  cattle  have  been  dying  of  Spanish  fever  nearly  every 
summer  for  more  than  fifty  years ;  and  it  has  been  well  known  that 
animals  from  the  North  or  West  were  nearly  sure  to  die.  Cattle  have 
died  here  the  past  summer,  and  a  sufficient  number  of  cases  were  in- 
vestigated to  satisfy  us  that  the  pastures  are  permanently  infected. 
The  infection  has  gradually  extended  in  a  northwestern  direction  from 
this  as  a  starting  point,  being  limited  on  the  east  by  Palling  Eiver,  and 
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on  the  west  by  Whipping  Greek.  In  1881  the  commons  about  Pigeon 
Eiver  were  poisoned,  and  they  remained  in  this  condition  through  the 
winter.  A  number  of  cases  were  investigated  here,  which  show,  only 
too  plainly,  that  the  border  line  of  the  infected  district  has  now  reached 
this  ix>int.  The  extension  of  the  disease  here  has  been  very  slow,  prob- 
ably because  the  infected  territory  was  so  narrow,  and  but  10  miles 
has  been  covered  in  fifty  years.  What  makes  this  extension  of  greater 
significance  is,  that  the  Staunton  Biver,  which  has  held  the  disease  in 
check,  heretofore,  and  continues  to  do  so  to  the  west  of  this  point,  has 
here  been  crossed,  and  there  is  nothing  now  to  stop  the  steady  advance 
until  the  James  Eiver  is  reached. 

BEPOSTS  FBOM  GEABLOTTE  QOUNTY. 

Our  information  from  this  county  is  very  meager,  and  we  have  not  the 
dlata  to  establish  the  line  of  infection  across  it  in  anything  like  a  satis- 
&ctory  manner.  All  of  the  northern  and  western  parts  of  the  county 
are  evidently  free  from  any  permanent  infection.  The  river  has  here 
held  the  disease  in  check,  and  caused  the  border  line  of  the  district  to 
turn  very  considerably  toward  the  south.  The  indications  are  that  the 
in£Botion  is  confin'ed  to  the  immediate  vicinity  of  the  northern  bank, 
until  we  reach  a  point  a  few  miles  below  the  crossing  of  the  Bichroond 
and  Danville  Bailroad.  From  here  it  has  extended  beyond  the  neigh- 
borhood of  the  river,  the  line  of  the  district  being  apparently  nearly 
parallel  with  the  railroad  and  but  two  or  three  miles  from  it.  At  Moss- 
ing Ford  and  Keysville,  on  the  line  of  the  railroad,  the  losses  have  been 
quite  severe  during  the  summer,  and  it  is  probable  that  the  commons 
at  these  places  will  remain  infected  in  the  future. 

PRINCE  EDWABB  AND  LUNENBUBG  COUNTIES. 

We  have  no  reliable  reports  from  theso  counties.  The  line  of  infec- 
tion, which  becomes  obscure  as  we  leave  the  Staunton  Eiver,  is  here 
entirely  lost,  for  the  present,  and  we  can  only  indicate  it  by  conjecture. 
The  greater  part,  if  not  all,  of  Lunenburg  would  seem  te  be  infected, 
though  it  is  possible  that  the  extreme  northwestern  section  is  still  free 
from  it.  Prince  Edward  is  probably  only  infected  in  its  eastern  or 
southeastern  part.  Just  as  we  were  endeavoring  to  clear  up  the  line 
across  Charlotte,  Lunenburg,  and  Prince  Edward  Counties,  our  inspec- 
tors were  forced  to  their  beds  by  malarial  fever,  and  the  work  stopped. 
It  was  a  great  disappointment  to  have  this  pait  of  the  line  left  in  so 
uncertain  a  condition,  but  the  investigation  can  be  resumed  at  any  time. 

BEPOETS  FBOM  BUCKINGHAM  COUNTY. 

The  line  of  infection,  lost  above  the  Staunton  River,  becomes  plain 
again  at  about  the  point  where  the  Willis  River  crosses  the  dividing 
line  of  Cumberland  and  Buckingham  Counties.  Gravel  Hill  and  Gold 
Bill  are  points  which  have  been  long  infected.  Diana  Mills  seems  to  be 
on  the  border  line,  and  has  been  more  recently  invaded.  This  line, 
leaving  the  Willis  River  near  where  it  crosses  the  county  boundary, 
passes  about  3  miles  west  of  Gravel  Hill,  and  from  there  leads  nearly 
directly  to  Diana  Mills  5  from  this  point  again  it  leads  down  the  west 
bank  of  the  Slate  River  to  the  James. 


Digitized  by  VjOOQIC 


28      REPORT  OP  THE  COMMISSIONER  OP  AGRICULTURE. 
REPORTS  FROM  PLUVANNA  AND  GOOCHLAND. 

We  have  a  number  of  reports  from  these  counties,  and,  although  many 
cases  of  Spanish  fever  occur  in  them  fix)m  time  to  time,  they  have  so  far 
all  been  traced  to  cattle  arriving  the  same  summer  from  the  infected 
districts  south  of  the  James.  According  to  the  best  information  at  hand 
these  counties  are  free  from  any  permanent  infection,  the  progress  of  the 
disease  being  still  arrested  by  the  river. 

REPORTS  FROM  HENRICO  AND  HANOVER  COUNTIES. 

From  many  conversations  with  cattle  owners  about  Richmond  I  have 
no  doubt  that  the  noith  bank  of  the  James  is  infected  at  this  point. 
The  line  of  infection,  according  to  the  information  at  hand,  leaves  the 
north  bank  of  the  James  some  distance  above  Bichmond  and  crosses 
Henrico  County.  We  have  not  been  able  to  closely  investigate  the 
many  cases  of  disease  which  have  occurred  in  this  county  during  the 
year,  and  nothing  short  of  this  will  enable  us  to  locate  the  line  with 
certainty. 

In  Hanover  County,  we  know  that  Ashland  and  Hanover  Court  House 
and  the  sections  surrounding  these  towns  are  permanently  infected, 
though  there  seems  to  be  a  doubt  if  the  cattle  from  here  can  infect  sus- 
ceptible animals  when  carried  west  or  north.  This  probably  arises  from 
the  recent  infection  of  the  district,  and  the  consequent  fact  that  many 
farms  ar^  still  free  from  it ;  of  course  cattle  from  these  would  carry  no 
contagion.  The  line  of  infection  evidently  strikes  the  Pamunky  Eiver 
just  above  Hanover  Court  House,  but  beyond  here  we  have  not  suificient 
information  to  locate  even  a  conjectural  line. 

President  Conrad,  of  the  Virginia  Agricultural  and  Mechanical  Col- 
lege, who  is  the  chairman  of  a  committee  appointed  by  the  Life  Mem- 
bers' Association  of  the  Virginia  Agricultural  Society  to  assist  in  this 
investigation,  has  kindly  written  me  as  follows  in  regard  to  the  doubt- 
ful district  north  of  Hanover  County : 

I  learn  that  in  Hanover  Connty,  above  tide- water,  and  within  a  few  miles  of  Ash- 
laud,  the  farmers  will  not  allow  the  cattle  from  King  William,  King  and  Queen,  Essex- 
and  adjoining  counties  to  he  brought  among  their  native  cattle,  nor  will  they  allow 
their  cattle  to  pasture  in  what  is  known  as  the  commons,  for  reason  that  disease  is 
thus  contracted,  and  death  the  result.  So  you  need  not  consider  these  counties  lying 
between  the  York  and  the  Rappahannock  Rivers  as  any  longer  doiiblful,  but  as  cer- 
tainly to  be  classed  in  the  group  of  infected  and  diseased  counties. 

It  would  appear,  from  this  information,  that  a  line  drawn  froto  Han- 
over Court  House,  in  a  northeasterly  direction,  along  the  boundaries  of 
King  William  and  King  and  Queen,  across  Essex  to  Sie  Eappahanuock, 
would  not  fail  to  any  great  extent  in  separating  the  infected  from  the 
still  healthy  territory  south  of  this  river.  Has  the  infection  crosvsed 
the  Eappahanuock  and  invaded  the  four  eastern  counties  lying  between 
this  river  and  the  Potomac!  It  is  not  improbable j  but  we  have  abso- 
lutely no  information  from  this  section  at  the  time  of  writing  this  report 

In  our  investigations  of  the  extent  of  the  infected  part  of  Ytrginia, 
we  were  continually  being  surprised  at  the  advance  which  the  infection 
has  made.  We  were  prepared  to  find  the  southeastern  counties  in- 
.fect-ed,  but  we  did  not  expect  to  find  this  true  of  counties  so  far  west 
as  Patrick  and  Henry.  Kor  did  we  expect  to  find  permanent  infec- 
tion in  Buckingham,  Cumberland,  Amelia,  Powhatan,  or  Chesterfield, 
and,  still  less,  in  the  counties  north  of  the  James  River. 

The  truth,  then,  as  brought  out  by  the  investigations  of  this  year, 
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demonstrates  that  we  really  underestimated  the  importance  of  the 
disease  and  the  extent  of  its  advance,  in  oar  former  report,  instead  of 
greatly  exaggerating  both,  as  was  assumed  by  some  who  felt  called 
upon  to  criticise  our  conclusions.  The  facts  in  regard  to  the  infected 
district  and  its  gradual  extension,  which  I  have  briefly  summarized 
above,  are  sufficiently  plain  to  need  no  comment.  The  importance  of 
the  matter  is  seen  at  a  glance,  and  nothing  which  I  can  say  would  make 
this  more  evident,  or  render  the  necessity  of  controlling  legislation  more 
apparent  to  the  most  superficial  thinker. 

BTTDBNCE  THAT  THE  DISEASE  IN  VIRGINIA  IS  IDENTICAL  WITH  TEXAS  ^ 

FEYER. 

As  it  has  not  been  heretofore  suspected  that  the  disease  affecting 
cattle  over  so  large  a  portion  of  Virginia,  North  Garolina,  and  other 
Southern  States,  was  identical  with  Texas  or  Spanish  fever,  and  as 
many  will  doubtless  feel  inclined  to  contest  this  conclusion,  I  will  briefly 
review  the  evidence  on  which  it  is  based. 

In  the  diagnosis  of  a  contagious  disease,  there  are  three  sets  of  facts 
to  be  taken  into  consideration :  1.  The  general  characters  of  the  disease 
as  manifested  by  the  classes  of  animals  affected,  the  extent  of  the  out- 
breaks, and  the  peculiar  ways  in  which  the  contagion  is  spread.  2.  The 
symptoms  of  the  disease  as  observed  with  affected  animals.  3.  The 
appearance  of  the  internal  organs  after  death. 

Fortunately,  the  investigations  made  by  Professor  Gamgee  and  by 
the  Metropolitan  Board  of  Health,  in  1868,  were  so  complete  in  regard 
to  these  points,  as  to  leave  nothing  to  be  desired.  We  learn  from  them 
that  Texas  fever  is  in  many  respects  a  very  peculiar  disease,  differing 
in  its  general  characters,  its  symptoms,  and  its  post-mortem  appearances 
to  a  remarkable  extent  firom  any  disease  described  in  the  visterinary 
literature  of  any  part  of  the  world.  The  native  cattle  in  the  infected 
districts  seldom,  if  ever,  suffered  from  it;  milch  cows,  fat  cattle,  and 
working  oxen  were  the  classes  of  animals  generally  affected,  while  calves 
as  a  rule  escaped;  the  disease  was  spread  by  apparently  healthy  cattle, 
and  these  cattle  infected  pastures  for  weeks  and  months  after  leaving 
their  native  country;  it  was  only  contracted  from  infected  grounds; 
Bick  animals  seldom,  if  ever,  spread  the  contagion;  a  fence  was  suftl- 
cientto  arrest  the  disease;  the  only  kind  of  cattle  that  could  beimported 
into  the  infected  district  with  any  safety  was  young  calves;  the  disease  . 
almost  invariably  occurred  in  summer  and  fall,  and  was  arrested  by  a 
frost.  Surely  this  list  of  characters  is  so  extraordinary,  so  different 
from  what  is  seen  with  any  other  disease,  that  one  could  not  hesitate  to 
diagnose  the  affection  from  these  alone,  if  he  knew  nothijig  of  the 
symptoms  ot  post-mortem  appearances. 

The  symptoms  taken  by  tiiemselves  are  not  so  characteristic.  The 
lopped  ears,  drooping  head,  staggering  gait,  high  temperature,  and 
bloody  urine,  are  seen  with  anthrax,  and  perhaps  one  or  two  other  dis- 
eases. The  duration  of  the  disease  is,  however,  three  or  four  times  as 
long  as  with  anthrax. 

The  post-mortem  appearances  are  better  indications  than  the  symp- 
toms. The  enlarged  spleen  and  liver  and  the  engorged  kidneys  are 
also  seen  in  anthrax,  but  the  erosions  and  ulcerations  of  the  stomach 
are  characteristic,  and  these  wiUi  the  complete  absence  of  the  gelati 
nous  exudations  of  anthrax  are  sufficient  to  exclude  this  disease.  A 
still  more  important  difcerence  is  the  absence  of  the  Bacillus  anthracis 
or  parasitic  bacterium,  now  demonstrated  to  be  the  cause  of  anthrax. 
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Kow,  if  we  place  together  the  general  characters,  the  symptoms  and 
the  post-mortem  appearances,  we  have  so  peculiar  and  distinct  a  combi- 
nation that,  when  all  are  considered,  it  is  impossible  to  mistake  the 
disease.  Ko  veterinarian  could  hesitate  for  a  moment  in  his  diagnosis 
if  all  of  these  distinguishing  characteristics  were  placed  before  Mm. 

Very  well;  these  characters  and  symptoms  have  been  recounted  to 
us,  again  and  again,  all  along  the  line  of  the  infected  district  in  Vir- 
ginia from  the  North  Carolina  line  to  the  Eappahannock  Biver.  In  re- 
gard to  the  post-mortem  appearances,  we  have  assured  ourselves  by 
many  examinations,  we  have  studied  the  blood  and  other  liquids  and 
solids  under  the  microscope,  and  we  feel  that  there  cannot  be  a  suspi- 
cion  of  doubt  as  to  the  disease  which  we  have  been  engaged  with. 

Prof.  John  E.  Page,  of  the  Univeristy  of  Virginia,  has  kindly  sent 
me  the  notes  of  a  post-mortem  made  on  a  cow  at  Charlottesville,  In  which 
the  lesions  were  so  characteristic  that  I  insert  l^em  in  full  with  the  ac- 
companying remarks : 

The  subject  was  a  lar^  red  cow  resembling  a  short-horn  grade,  weighing  over  a 
thonsand  poands^  and  said  to  have  been  in  good  condition  preyions  to  the  fatal  at- 
tack of  disease.  The  animal,  with  a  calf  one  month  old,  was  purchased  the  2Ist  of 
September  in  the  old  stage  jf  ard  in  Charlottesville.  While  there  a  lot  of  cattle  were 
driven  into  the  yard,  and  it  is  said  that  there  were  diseased  ones  on  the  farm  from 
which  they  came. 

SymptoniB. — The  first  symptoms  of  disease  were  manifested  on  the  evening  of  Octo- 
ber 6.  There  was  sudden,  almost  entire  loss  of  milk,  loss  of  cud,  and  very  high  fever, 
drooping  head  and  eyes  glassy  and  fixed,  urine  lessened  in  quantity,  deep-red  or  bLack 
in  color,  dung  hard  and  lumpy.  The  fever  and  constitutional  weakness  became  ex- 
treme, and  the  animal  was  in  a  state  of  frenzy,  passing  into  stupor  before  death,  which 
occurred  on  the  night  of  October  9fch. 

Examination  twelve  liours  afier  death. — The  pannch  and  intestines  were  dist-ended  with 
gas,  and  the  fat  on  the  surface  of  the  whole  was  tinged  with  a  bright  safijron  yellow 
color.  The  blood  vessels  were  fiUed  with  dark  purple  blood  ( congested).  The  paunch 
filled  with  undigested  food,  and  the  mucous  membrane  lining  it  black  and  decom- 
posed. The  maniplus  or  book  was  fiUed  with  a  large  quantity  of  undigested  fbod  be- 
tween the  folds  or  leaves,  which  was  very  dry.  the  mucous  membrane  being  also  black 
and  mortified.  The  true  stomach  or  abomasum  was  partiaUy  filled  with  fluid  food- 
materiial,  and  its  lining  membrane  was  covered  with  dark  purple  mortified  patches, 
running  into  each  other  all  over  the  surface.  The  lining  membrane  of  the  smaU  in- 
testines was  inflamed  throughout  its  extent.  The  liver  seen  in  its  natural  position 
was  more  than  twice  the  normal  size ;  its  surface  was  covered  with  innumerable  brick- 
dust  colored  spots,  indicating  a  high  grade  of  inflammation;  when  taken  out  and  cut 
hiXo  the  whole  structure  was  found  to  be  decomposed,  of  a  dingy  yellow  color,  and 
sp<mgv  in  texture.  The  gall  bladder  was  at  least  five  or  six  times  its  natural  size,  of 
a  brio^nt  jrellow  color,  and  filled  with  over  a  pint  of  dark  fluid  bile.  The  spleen  or  milt 
was  Ion  times  larger  than  usual,  its  surface  mottled  with  yellowish  or  brick-dust  col- 
ored spote ;  its  structure  utterly  decomposed  and  filled  with  black  grumous  blood,  ren- 
dering it  difficult  to  handle  without  falling  to  pieces.  The  kidneys  were  both  very 
much  enlarged  and  diseased ;  the  left  was  in  a  state  of  partial  disorganization,  its 
secreting  structure  being  filled  with  dark  blood.  The  urinary  bladder  was  enor- 
mously distended  with  at  least  H  gallons  of  dark  bloody  urine. 

Witli  the  vitv^l  organs  as  much  diseased  as  was  revealed  by  this  examination,  and 
the  rapid  course  of  the  disease  to  a  fatal  termiuation,  it  is  manifest  that  treatment  of 
any  kind  would  have  been  unavailing.  The  disease  is  unquestionably  ^*  splenio 
fever  " — known  to  have  existed  during  the  summer  months  in  low^r  tidewater  countieB 
from  an  early  period  of  this  century,  during  the  extremes  of  dry  or  wet  seasons,  whien 
cattle  are  moved  about  from  place  to  place,  especially  from  the  south  side  of  the 
James  River  northwards,  and  from  low  grounds  to  high  lands,  and  vice  versa.  The 
disease  has  generally  beon  known  as  bloody  murrain,  from  the  constant  attendant 
symptom  of  bloody  urine.  Calves  are  said  to  be  partiaUy  exempt  from  the  disease, 
and  young  cattle  sometimes  recover,  but  milch  cows  and  working  oxen  rarely  survive 
an  attack,  this  terminating  fatally  in  the  course  of  a  week.  The  pOBt-tnortem  conditions 
are  almost  identically  the  same  as  those  seen  in  animals  affected  with  disease  in  the 
lower  country  before  the  war,  and  long  before  Texas  cattle  were  brought  into  the 
State. 

In  regard  to  the  character  of  the  disease  as  it  appears  in  Virginia, 
much  will  be  found  in  other  sections  of  this  report.     The  peculiar 
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features  of  Texas  fever  are  seen  in  all  the  descriptions,  from  Patrick 
County  in  the  southwest  to  Hanover  on  the  northeast.  That  is,  the 
inhabitants  have  learned  from  long  experience  that  it  is  dangerous  to 
import  any  animals  from  the  North  or  West  with  the  exception  of 
calves ;  they  suffer  more  particularly  from  the  loss  of  milch  cows ;  cattle 
on  enclosed  pastures  which  have  never  been  infected  are  seen  to  be  safe ; 
the  roads  and  commons  are  everywhere  the  great  source  of  danger : 
apparently  healthy  cattle  from  counties  south  or  east  are  connected 
with  the  dissemination  of  the  contagion;  the  disease  is  everywhere 
eharacter^ed  by  the  drooping  head,  lopped  ears,  staggering  gait,  and 
bloody  urine.  It  is  impossible  for  us  to  ignore  the  plain  deductions  from 
these  facts. 

The  great  agricultural  writers  of  Virginia,  who  have  molded  public 
opinion  for  the  past  half  century,  have  been  almost  unanimous  in  look- 
ing upon  the  ^< distemper"  of  this  State  as  being  simply  a  malarial  or 
"  biUous  "^  affection,  induced  by  the  peculiar  climatic  conditions  of  the 
tidewater  counties  of  Virginia  and  North  Carolina.  In  this  they  do  not 
differ  greatly  from  the  inhabitants  of  all  the  States  south  of  them,  even 
including  the  Gulf  coast  and  Texas.  But  when  a  disease,  whetner  of 
a  "  bilibus'^  nature  or  not,  may  be  carried  for  hundreds  of  miles  from 
these  malarial  sectioxis,  when  we  see  the  infected  territory  gradually 
extending  itself  away  from  the  tidewater,  over  hills  and  mountains  into 
regions  free  from  the  so-called  malarial  and  bilious  diseases  of  people, 
causing  greater  destruction  and  showing  greater  virulence  than  our 
most  dreaded  plagues,  it  certainly  deserves  attention.  Practically,  it 
matters  little  whether  we  call  it  Texas  or  Spanish  fever,  distemper  or 
murrain ;  whether  our  philosophical  conceptions  of  it  incline  us  to  class 
it  with  the  contagious  fevers,  or  with  the  climatic,  malarial,  or  "bilious" 
affections,  the  facts  remain— we  cannot  shut  our  eyes  to  them — and  any 
theoretical  discussions  which  are  intended  to  hide  any  of  these  fa^Jts 
must  be  looked  upon  as  mischievous  and  dangerous  in  the  extreme. 

The  disease  is  carried  to  the  most  healthful  parts  of  the  country,  kill- . 
ing  nine-tenths  of  the  exposed  cattle ;  the  territory  where  this  infection 
originally  occurred  spontaneously  has  increased  by  thousands  and  tens 
of  ttionsands  of  square  miles,  and  is  continually  advancing.  These  are 
facts  which  no  amount  of  theorizing  can  affect,  and  sooner  than  neglect 
or  ignore  them,  as  has  been  done  in  the  past,  by  the  indolent  philoso- 
phers, who  prefer  to  give  a  week  to  idle  speculation  rather  than  an 
hour  to  active  investigation,  we  had  better  forget  that  this  disease  came 
from  a  malarial  section  and  that  there  are  such  names  as  Texas  fever, 
distemper,  and  murrain.  It  has  been  the  great  objeciof  this  investiga- 
tion to  learn  the  facts,  and,  when  these  are  once  obtained,  it  is  believed 
that  there  will  be  no  trouble  in  forming  theories  to  explain  them. 

To  sum  up,  then,  I  believe  it  has  been  demonstrated  beyond  any  possi- 
bility of  successful  contradiction :  1.  That  the  district  permanently  in- 
fected with  Texas  fever  is  being  continually  enlarged  by  the  advance  of 
the  infection  towards  the  north.  2.  That  tins  infection  has  already 
reached  in  a  part  of  Virginia  to  about  38^  of  north  latitude.  3.  That 
disteicts  have  been  permanently  infected  for  years  not  only  at  the  line 
of  frost  and  snow  but  where  the  temperature  frequently  descends  to  the 
neighborhood  of  zero,  Fahrenheit.  4.  That  frost,  snow,  or  even  intense 
freezing  cannot  be  depended  upon  to  destroy  the  germs  of  this  disease. 
5.  That  while  large  rivers  and  mountain  chains  have  checked  the  ad- 
vance for  a  considerable  time  in  the  past,  rivers  at  least  have  always 
been  crossed  in  time,  and  there  is,  consequently,  no  apparent  natural 
obstacle  to  the  continued  extension  of  the  infected  district  towards  the 
north. 


Digitized  by  VjOOQIC 


32 


REPORT  OP  THE   COMMISSIONER  OP   AGRICULTURE, 


THE  LOSSES  IN  VIRaiNIA  FROM  TEXAS  FEVER. 

It  was  SO  clearly  impossible  for  me,  with  the  small  number  of  assist- 
ants at  my  command,  to  gather  statistics  of  all  the  losses  in  a  great 
State  like  Virginia,  that  1  gave  instructions  to  follow  the  line  of  infec- 
tion, and,  while  tracing  this  and  investigating  individual  cases,  to  ob- 
tain the  number  and  value  of  all  animsds  that  were  reported  as  lost 
Sinc«  this  was  an  object  of  secondary  importance,  and  because  the  dem- 
onstration of  the  line  of  infection  required  more  time  than  we  could  give 
to  it,  it  followed,  as  a  consequence,  that  no  one  went  out  of  his  way  to 
collect  statistics  of  losses.  Those  that  are  reported,  therefore,  repre- 
sent but  a  small  portion  of  the  destruction  even  during  the  past  sum- 
mer ;  they  are  probably  not  one-fourth  of  what  occurr^  in  many  of  the 
sections  which  are  mentioned,  while  equal,  and  in  some  cases  greater, 
losses  happened  in  many  sections  from  which  we  have  no  reports  what- 
ever. -^ 

The  following  table  is  a  condensed  summary  of  the  cases  occurring 
during  1882,  which  it  was  necessary  for  us  to  investigate  to  establish 
the  line  of  the  infected  district: 


Connty. 


Value. 


Patrick 

Honry 

Pittaylvania 

Franklin 

Campbell 

Charlotte 

Bnokingham 

Albemnrle.t » 

Goochland 

Bedford 

Tazewell , 

Fanqnier 


$031 

675 

1,039 

1,180 

2.596 

1,450 

870 

1,191 

310 

400 

400 

360 


Nnmber  of  deaths  investigated,  538.    Value  of  these  animals,  $11,198. 

The  losses  in  Halifax,  Chesterfield,  and  Henrico  we  know  to  have 
been  large,  but  we  have  no  reports  specifying  individual  losses  and  val- 
ues. Besides  the  cases  included  in  the  above,  we  have  investigated 
outbreaks  which  have  occurred  in  former  years,  and  for  the  most  part 
quite  recently,  in  which  454  animals  have  died,  which  were  valued  at 
over  $20,000. 

The  losses  in  tj^is  State,  then,  are  annual  and  very  heavy ;  so  heavy, 
indeed,  as  to  nearly  arrest  the  development  of  the  live-stock  industry, 
which  but  for  this  disease  would  prove  one  of  the  best  and  surest  sources 
of  profit  at  the  farmer's  command.  With  the  greater  demand  for  cattle, 
and  the  buying  of  a  larger  number  within  the  infected  district,  such 
losses  must  necessarily  increase  from  year  to  year,  unless  some  legisla- 
tion can  be  devised  and  enforced  which  will  limit  or  prevent  the  en- 
croachment of  such  cattle  during  those  months  when  the  transportation 
of  the  active  germs  occurs.  It  is  probable  that  not  less  than  $200,000 
worth  of  cattle  die  annually  from  this  disease  in  Virginia,  while  in  sea- 
sons of  peculiar  virulence,  which  frequently  happen,  several  times  this 
sum  would  not  cover  the  ravages.  In  the  counties  now  being  infected 
a  larger  number  of  cattle  are  raised,  and  these  are  of  better  quality  than 
in  the  counties  which  have  generally  suffered  in  the  past,  and  for  this 
reason,  if  the  disease  is  left  to  itself,  we  must  expect  the  total  loss  to 
the  State  will  steadily  increase  from  year  to  year. 
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ESSENTIAL  NATURE  OP  TEXAS  PEVER. 

Among  all  the  communicable  diseases  affecting  our  domesticated  ani- 
mals, it  would  be  hard  to  find  a  single  one  the  peculiar  characters  of 
which  make  it  so  difficult  to  investigate  as  Texas  fever.  In  the  first 
place  the  period  of  the  year  during  which  it  occurs  is  extremely  limited, 
being  as  a  rule  practically  confined  to  August  and  September.  There 
are,  of  course,  many  cases  in  July  and  October,  but  they  are  generally 
isolated,  and  before  the  investigator  reaches  the  locality  the  animals 
are  dead  and  too  much  decomposed  to  be  useful  for  his  purpose.  Again, 
the  period  of  the  disease  is  so  short  and  the  plague  so  fatal  that  it  runs 
through  a  herd  and  often  destroys  the  susceptible  animals,  as  in  the 
case  just  mentioned,  before  the  investigator  can  reach  the  ground  and 
avail  himself  of  the  opportunity. 

The  fact  that  apparently  well  animals  disseminate  the  contagion  and 
that  sick  ones  as  a  rule  do  not,  is  so  completely  at  variance  with  what 
occurs  with  those  diseases  which  have  so  far  been  successfully  investi- 
gated that  we  have  nothing  in  science  to  which  we  can  turn  with  any 
hope  of  assistance.  The  investigator  is  thrown  entirely  upon  his  own 
resources,  and,  but  for  the  fact  that  the  instruments  of  to-day  have 
reached  a  high  degree  of  perfection,  he  would  have  little  advantage, 
even  now,  over  the  physician  who  encountered  similar  problems  a  thou- 
sand years  ago.  And,  when  we  consider  that  the  instruments  referred 
to  cannot  be  used  outside  of  a  complete  laboratory,  and  that  they  have 
for  the  most  part  been  dispensed  with  in  this  investigation  for  want  of 
such  a  laboratory,  it  will  be  understood  that  we  have  occupied  very 
much  the  same  position  as  the  physician  and  veterinarian  who  have 
tried  to  grapple  with  these  plagues  during  all  the  past  history  of  the 
professions,  and  have  continually  and  signally  failed.  If  it  had  not 
been  for  our  private  laboratory,  where  our  microscopical  apparatus  and 
reagents  could  be  used  to  advantage,  and  where  we  had  fitted  up  an 
incubator,  imperfect  for  many  purposes,  it  is  true,  but  still  one  in  which 
cultivations  could  be  made  very  successfully,  the  scientific  investigation 
for  the  year  with  this  disease  must  of  necessity  have  been  a  failure,  as 
such  investigations  have  so  generally  been  in  the  i)ast. 

Finally,  the  success  of  investigators  with  other  diseases  has  been 
due  to  the  fact  that  they  were  inoculable  maladies,  that  there  was  a 
known  and  sure  method  of  producing  them  at  pleasure,  and  that  cer- 
tain liquids  of  the  body  had  been  demonstrated  to  contain  the  germs 
even  if  the  nature  of  these  had  not  been  discovered.  With  Texas  fever, 
on  the  other  hand,  no  one  knew  how  to  produce  it  for  experimental 
purposes ;  no  one  knew  that  it  could  be  inoculated,  and  we  were  assured 
by  tiiose  who  had  investigated  it  before  us  that  no  part  of  the  liquids 
or  organs  contained  a  virus,  and  that  the  plague  could  not  be  inocula- 
ted. Truly  these  were  obstacles  to  contend  with  such  as  no  successful 
investigator  has  encountered  before.  In  spite  of  this,  however,  it  will 
be  seen  that  a  substantial  advance  has  been  effected — one  from  which 
it  will  be  possible  to  continue  the  investigations  with  much  greater 
chance  of  success  in  the  future. 

The  blood  %8  free  from  parasites. — In  his  report  to  the  Metropolitan 
Board  of  Health,  of  the  microscopical  studies  of  the  solids  and  fluids 
of  animals  affected  with  Texas  fever,  Dr.  E.  0.  Stiles  says: 

Quite  early  in  this  inyestigation  my  attention  was  attracted  to  the  existence  in  the 
diaeaaed  bile  of  minute  vegetable  germs,  which  multiplied  abundantly  in  the  various 
specimens  of  bile  preserved  for  analysis.  They  existed  in  the  Ibrm  of  spherical  or 
irregular  aggregations  of  micrococcus,  the  nature  of  which  could  be  determined  only 

3A 


Digitized  by  VjOOQIC 


34  REPORT  OF  TH£   COBCMISSIONEB   OF  AGRXCULTURE. 

by  the  employment  of  the  highest  powers  of  the  microscope,  and  by  studying  their 
developmerjt.  They  were  found  in  fresh  blood  and  bile,  but  with  diflScult;^.  In  speci- 
mens of  bile  collected  in  the  evening  they  would  be  found  abundantly  in  the  morning  j 
the  white  color  of  their  aggregations  contrasting^  with  the  yellow  hue  of  the  flocouh 
of  the  bile  to  which  they  were  attached^  and  from  which  they  seemed  to  be  derived, 
their  abundance  being  such  as  to  preclude  the  idea  of  their  derivation  from  any  other 
source  than  the  blood  or  the  bile  itself.  Within  a  few  hours  of  removal  from  the  body 
numerous  oryptococcus  (or  torula)  cells,  resulting  from  the  development  of  the  former, 
wove  found,  often  containing  crimson  granules.  * 

Billings  and  Curtis  also  conclnded  that  in  the  blood,  bile,  and  urine 
of  cattle  slaughtered  in  Texas,  apparently  healthy  while  alive,  but  pre- 
senting after  death  the  appearances  considered  characteristic  of  the 
splenic  fever,  there  are  present  minute  bodies,  corresponding  to  the 
micrococcus  of  Hallier,  which  exhibit  the  same  behavior  with  reagents 
as  the  spores  of  fungi,  t 

Of  course,  in  my  search  for  the  disease  germs,  it  has  been  a  primary 
ob^'ect  with  me  to  determine  if  the  blood  of  aflPected  animals  really  con- 
tains either  bacteria  or  the  spores  of  any  kinds  of  fungi.  The  Wood 
for  examination  has  always  been  obtained  with  the  greatest  precautions, 
vacuum  tubes  being  filled  directly  from  the  veins  and  immediately 
sealed.  When  examined,  after  intervals  of  from  a  few  hours  to  several 
days,  such  blood  is  generally  found  to  contain  granules  resembling 
micrococci  in  certain  respects.  Many  would  decide  at  once  that  they 
were  such  organisms.  The  cultivation  apparatus  is  a  much  better  test 
for  the  nature  of  such  bodies  than  the  microscope,  and,  therefore,  I  have 
relied  upon  this.  In  none  of  the  specimens  of  blood  which  I  have 
tested  in  this  way,  though  these  were  obtained  from  the  jugular,  the 
heart,  the  portal  vein  and  the  splenic  vein,  have  I  ever  been  able  to 
discover  any  living  germs.  And,  when  I  add  that  of  a  number  of  in- 
oculations made  with  blood  injected  hypodermically  no  results  have 
been  produced,  I  think  we  may  conclude  that,  as  a  rule,  the  blood  con- 
tains no  living  germs  in  this  disease,  and  that  if  the  plague  is  due  to  a 
parasite  this  does  not  multiply  in  the  blood  before  death. 

The  parasites  of  the  bile. — Specimens  of  bile,  obtained  with  equal  pre- 
cautions, give  very  different  results.  This  Mquid  contains  the  most 
diverse  organisms,  sometimes  schizophytes,  and  sometimes  chains  of 
higher  fungi.  Even  in  freshly  gathered  bile,  these  are  easily  discovered, 
and  frequently  all  doubt  of  their  nature  is  set  at  rest  by  the  activity  of 
their  movements.  In  bile  from  animals  affected  with  Texas  fever,  the 
diplococcus,  which  I  shall  soon  describe  as  existing  in  the  spleen,  may 
be  seen  floating  about  in  company  with  bacilli  and  bacteria.  Oultiva- 
tions  of  bile,  however,  have  nearly  always  given  an  apparently  pure 
growth  of  Bacterium  termo.  This  is  evidently  due  to  the  gre^-t  activity 
of  these  bacteria,  where  the  conditions  are  favorable  to  their  multiplica- 
tion ;  they  are  added  to  the  cultivation  liquid  in  equal  or  greater  number 
than  the  other  germs,  and  at  once  crowd  them  out  and  appropriate  the 
oxygen  and  nutriment  to  themselves. 

The  bile,  then,  is  not  a  suitable  liquid  in  which  to  look  for  pathogenic 
germs  5  it  is  easy  to  find  bacteria  in  it,  but  they  may  or  may  not  be 
connected  with  the  causation  of  the  disease,  and  there  is  no  possible 
method  at  our  command  for  deciding  this  point. 

If  Drs.  Stiles  and  Billings  and  Curtis  found  micrococci  in  the  blood 
and  bile,  then,  the  discovery  throws  no  light  on  the  pathology  of  the 
disease  5  for  those  found  in  the  blood  were  either  granules  of  dibris  or 

*  Report  of  New  York  State  Cattle  CommlsBioners  in  connection  with  the  Report  of 
the  Metropolitan  Board  of  Heal^  in  relation  to  the  Texas  Cattle  Disease,  p.  131. 
t  DiaeMoa  of  Cattle  in  tho  United  States.    Department  of  AgrionltaiOi  1871,  p.  16C 
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atmospheric  iMicteria,  and  those  in  the  bile  were  in  no  way  di£fercntiated 
from  the  nnmeroas  septic  forms  which  are  always  present  in  that  liquid. 

MicrococGi  of  the  spleen  aiid  Jitter.— These  are  the  organs  which  present 
the  most  decided  lesions  in  this  disease,  and  they  are  the  ones  to  which 
we  naturally  turn  in  onr  search  for  a  oontagitim  vivum.  My  first  inves- 
tigations of  these  organs  were  made  by  dropping  small  pieces  in  alcohol, 
these  having  been  removed  as  soon  as  possible  from  an  animal  recently 
dead  of  the  disease.  After  such  specimens  were  hardened  sufficiently , 
thin  sections  were  cut,  stained  with  anUine  violet  and  mounted  in  bal* 
sam  after  the  process  of  Koch.  Sections  prepared  in  this  way  plainly 
showed  grannies  of  the  dumb-bell  or  figure  8  form,  which  were  stained  a 
different  shade  from  any  part  of  the  tissue.  I  did  not  consider,  however, 
that  this  was  sufficient  proof  of  their  having  been  living  germs;  for  ii 
we  rely  upon  one  variety  of  test  in  such  investigations,  we  can  scarcely 
tail  to  commit  such  egregious  blunders  as  for  a  long  time  characterized 
the  greater  part  of  the  investigations  of  these  diseases. 

As  a  more  secure  test  of  the  nature  of  these  granules,  I  resolved  to 
attempt  cultivations  of  them ;  but  this  proved  to  be  a  more  difficult 
matter  than  had  been  anticipated.  The  cases  of  the  disease  always 
occurred  at  a  long  way  from  the  laboratory,  and  how  to  convey  pieces 
of  spleen  a  distance  that  required  several  hours,  or  even  a  day,  to  travel, 
without  their  becoming  contaminated  with  atmospheric  germs,  was  a 
problem  of  no  small  magnitude.  Fortunately  the  spleen  in  this  disease 
very  frequently  becomes  disorganized,  and  the  contents  assume  a  semi- 
fluid consistency.  It  was  found  that,  in  these  cases,  vacuum  tubes 
might  be  successfully  filled  with  splenic  pulp,  though  it  was  only  with 
the  greatest  difficulty  that  they  could  be  sealed,  as  the  thick  pulp 
formed  a  coating  which  prevented  the  cohesion  of  the  glass. 

August  1, 1882, 1  was  successful  in  filling  and  sealing  a  number  of 
tubes  from  the  spleen  of  a  cow  which  had  just  died  in  Bedford  County, 
Yirginia.  The  post-mortem  appearances  noted  in  this  case  were  as  fol- 
lows: Animal  not  yet  cold;  fat  slightly  colored  with  yellow;  petechia 
and  large  discolorations  on  external  wall  of  heart,  also  on  inner  surface 
of  the  left  ventricle  near  the  apex,  and  on  inner  surface  of  right  auricle; 
the  third  stomach  impacted  with  dry  food ;  mucous4nembrane  of  fourth 
stomach  much  congested,  and  with  many  erosions  and  ulcerous  sores ; 
liver  engorged,  gall-bladder  much  distended ;  spleen  greatly  enlarged, 
very  dark  and  partially  disorganized ;  bloody  discoloration  of  tissues 
around  the  kidneys,  and  engorgement  of  these  organs;  bladder  distended 
with  claret-colored  urine. 

August  7,  one  of  these  vacuum  tubes  was  examined  microscopically. 
No  decomposition  whatever  had  occurred.  Besides  thed^&mof  the 
spleen,  there  were  blood  corpuscles  of  perfect  form  and  granular  cells  or 
lymph  corpuscles.  Then  there  was  a  large  number  of  spherical  granules 
united  by  twos,  or,  in  other  words,  dumb-bell  micrococci,  or  diplococci, 
as  we  choose  to  call  them ;  also,  some  rod-like  bodies  not  very  numerous 
and  suspected,  from  their  appearance,  to  be  coagulated  fibrin.  In  the 
specimens  stained  with  aniline  violet  the  rods  were  invisible,  but  the 
granules,  or  diplococci,  were  very  plain. 

Two  cultivation  tubes  were  infected  with  some  of  this  pulp  as  soon 
as  the  vacuum  tube  was  opened.  The  next  day  both  were  turbid,  and 
something  had  evidently  multiplied  in  them.  One  was  examined  and 
found  to  be  a  pure  cultivation  of  diplococci^  without  any  power  of  move- 
ment ;  they  resembled  fowl-cholera  micrococci,  but  were  smaller.  The 
teoond  was  an  impure  cultivation,  containing  diplococci  in  abundance, 
tatalMbacilli 
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August  8,  my  assistant,  Mr.  W.  B.  Shaw,  slaughtered  an  animal  that 
had  been  sick  several  days,  and  sent  me  vacuum  tubes  filled  from  the 
spleen,  the  gall-bladder,  the  splenic  artery,  and  the  portal  vein.  The 
lesions  in  this  case  were  sufficiently  characteristic  of  the  disease,  viz., 
enlarged  and  softened  spleen ;  enlarged  liver ;  distended  gall-bladder, 

Jilood  extravasations  on  spleen  and  heart;  ulcerations  about  pyloric 
xtremity  of  stomach,  and  discolored  urine. 

The  tubes  were  received  the  1 0th  of  August.  Two,  containing  splenic 
fluids,  were  in  excellent  condition,  the  coagulum  being  firm,  and  the 
serum  light-yellow  and  not  at  all  stained  with  the  red  coloring  matter 
of  the  blood.  Both  contained  the  diplococci  found  in  the  former  case. 
The  tube  containing  bile  had  a  plain  odor  of  putrefaction,  and  the  liquid 
swarmed  with  bacUli,  vibrios,  bacteria,  and  a  few  diplococci.  Cultiva- 
tions of  the  splenic  liquids  developed  only  diplococci  exactly  similar  to 
those  obtained  from  the  former  case,  but  having  rather  more  of  a  tend- 
ency to  adhere  and  form  short  chains.  Blood  from  splenic  artery, 
placed  in  a  cultivation  apparatus,  proved  to  be  entirely  free  from  living 
germs.  The  diplococci  were  carried  through  four  cultivations,  without 
any  change  in  their  appearance  or  manner  of  growth. 

Owing  to  the  difficulty  of  obtaining  suitable  cases,  and  of  sealing  and 
transporting  the  vacuum  tubes,  these  were  the  only  reliable  investiga- 
tions of  the  splenic  liquids ;  but  they  are  sufficient  to  prove  that  a  par- 
asitic schizophyte  multiplies  in  the  spleen  in  cases  of  this  disease.  I 
have  no  desire  to  exaggerate  the  importance  of  this  discovery ;  it  un- 
doubtedly needs  confirmation,  but  this,  I  feel  assured,  will  not  be  lack- 
ing if  the  investigation  is  continued  through  another  summer. 

Inoculations  with  splenic  jpulp. — ^In  1880,  two  inoculations  were  made 
with  splenic  pulp,  one  of  which  produced  a  very  severe  case  of  the  dis- 
ease, the  second  a  much  milder  attack,  though  accompanied  with  great 
elevation  of  temperature.  These  experiments  were  detailed  in  my  last 
report ;  and,  while  they  indicated  the  inoculability  of  the  disease,  they 
needed  coniirmation;  To  this  end  the  following  experiments  were 
made : 

Experiment  No.  1. — ^The  splenic  pulp,  remaining  in  the  vacuum  tube 
August  7,  after  the  cultivations  were  infected  and  the  microscopic  prep- 
arations made,  was  diluted  with  2«  of  water  and  injected,  in  equal 
quantities,  under  the  skin  of  a  steer  and  heifer,  each  being  about  two 
and  one-half  years  old.  These  animals,  for  more  perfect  observation, 
were  kept  stabled.  Neither  showed  any  ill  effects  whatever  from  the 
inoculation. 

As  many  other  experiments  on  stabled  animals  failed  during  the  sum- 
mer, it  occurred  to  me  that,  perhaps,  keeping  the  animals  stabled  and 
out  of  the  sun  had  something  to  do  with  this  result.  1  knew  that  there 
was  a  general  impression  that  stabled  animals  were  less  liable  to  be 
attacked  spontaneously,  but  I  had  partly  concluded  that  this  was  due 
to  their  not  being  exposed  to  the  contagion,  since  I  had  investigated  a 
number  of  cases  that  had  occurred  with  stabled  cattle  farther  south. 
On  more  mature  reflection,  however,  it  seemed  that  stabling  might  have 
a  most  decided  influence  on  the  appearance  of  the  disease,  in  a  cool 
climate,  such  as  we  have  in  this  mountain  section.  The  disease  only 
appears  spontaneously  in  the  hottest  weather,  and  is  checked  by  a  few 
cx>ol  days,  to  commence  again  with  the  return  of  the  heat.  Then,  ani- 
mals which  are  overheated  by  driving  in  the  sun  have  frequently  de- 
veloped the  disease  when  they  probably  would  not  have  been  affected 
if  allowed  to  remain  quiet.  These  reflections  decided  me  to  make  some 
more  inoculations  of  cattle  in  the  open  fields. 


Digitized  by  VjOOQIC 


TKXAS,OH  soitthp:rn  cattle  fkveh. 

Investigations  of  D  E .  S  aim  on ,  D  A'  M .  Plat  e  1 . 


Texas  Fever ;  Micrococd  from  the  spleen  as  seen  in  the  cultivation  liquids. x  1000. 


L^'iyiLized  by 


Geegl<: 


Digitized  by  VjOOQIC 


EEPORT   OF   THE  VETERINARIAN.  37 

Tbe  3cl  of  October  I  obtained  some  fresb  material  by  killing  a  cow 
in  tbe  last  stages  of  tbe  disease^  at  Eellevue,  Ya*  Her  temperature 
before  deatb  was  105^.  Tbe  spleen  was  macb  enlarged  and  softened. 
Otber  organs  were  not  closely  examined^  as  we  just  bad  time  to  obtain 
the  splenic  pulp  and  get  a  train  that  would  take  us  to  wbere  our  cattle 
were  grazing.  Tbe  symptoms,  bowever,  were  so  plain  as  to  leave  no 
doubt  of  tbe  disease. 

Experiment  No.  2. — ^Tbe  afternoon  of  October  3  we  inoculated,  by 
hypodermic  injection^  in  tbe  side  of  tbe  neck,  a  large  white  cow,  with 
the  splenic  pulp  obtained  in  tbe  morning.  This  cow  was  in  excellent 
condition,  and  wa^  selected  on  that  account  as  being,  probably,  more 
susceptible.  A  small  heifer  was  also  inoculated  in  the  same  manner, 
and  a  steer,  about  two  years  old,  was  drenched  with  about  two  drachms 
of  tbe  pulp  that  was  left  from  the  above  inoculations.  These  animals 
were  in  a  field  with  ten  or  twelve  others.  I  was  unable  to  watch,  per- 
sonally, tbe  effect  of  this  experiment,  but  my  assistant.  Mr.  Shaw, 
reported  to  me  that  the  cow  was  taken  sick  October  13.  The  following 
day  tbe  symptoms  were  very  intense :  she  was  lying  with  head  stretched 
out  and  ears  drooping,  and  appeared  to  have  high  fever.  When  made 
to  walk,  the  gait  was  staggering,  there  was  knuckling  at  tbe  fetlocks, 
drooping  head,  and  lopped  ears.  She  was  not  observed  when  voiding 
urine,  but  near  where  she  was  lying  was  tbe  evident  appearance  that 
this  had  lately  been  done,  and  the  remains  upon  the  grass  indicated  that 
this  liquid  bad  been  highly  charged  with  blood.  This  animal  died  dur- 
ing the  night  of  October  16,  tbe  neck  and  shoulder  from  tbe  point  of 
inoculation  having  become  considerably  swollen.  The  young  animals 
seemed  ailing  for  a  day  or  two,  standing  by  themselves  and  appearing 
dull,  but  in  neither  case  was  there  any  serious  sickness. 

In  this  experiment  we  have  not  only  a  very  evident  confirmation  of 
my  former  investigations,  but  it  is  proved  to  us  that  young  animals 
cannot  be  relied  upon  to  g^ive  results.  The  disease  is,  then,  inoculable, 
and  tbe  splenic  pulp  is  the  material  which  contains  the  virus.  Out  of 
five  inoculations,  with  this  material,  we  have  produced  three  plain 
cases  of  the  disease.  Surely,  then,  it  can  no  longer  be  maintained  that 
this  is  not  an  inoculable  fever. 

Inoculatione  mthculiivated  micrococcifrom  splenic  pulp. — ^Thediscovery 
and  cultivation  of  a  scbizophyte,  in  a  state  of  purity,  is  no  proof  of  its 
pathogenic  action^  the  disease  must  be  produced  by  inoculations  with 
the  organism  that  has  been  cultivated  in  a  liquid  known  to  be  harmless. 
Having  discovered  that  tbe  splenic  pulp  of  diseased  animals  acts  as  a 
virus  when  inoculated  upon  susceptible  subjects,  and  that  this  pulp 
contains,  apparently,  but  one  organism,  tbe  next  step  in  our  investiga- 
tion was  to  test  the  effect  of  inoculations  with  the  cultivated  parasite. 
Accordingly,  tbe  following  inoculation  experiments  were  made  with  the 
cultivated  micrococci : 

ExperimenU  Nos.  3  to  7. — ^August  14,  five  head  of  cattle  were  inocu- 
lated by  hypodermic  injection  of  the  first  and  second  cultivation  of 
diplococci,  in  the  quantities  named.  Ko.  1  received  l^^^^  of  first  cultiva- 
tion ;  Ko.  2,  same  quantity  of  second  cultivation ;  No.  3,  2^  of  second 
cultivation  j  ITo.  4,  3*^  of  second  cultivation ;  !No.  5,  7*«  of  first  cultiva- 
tion.   These  inoculations  produced  no  noticeable  effect. 

Uxperiments  Nos.  8  and  9. — August  27,  2(y^  of  the  second  cultivation 
was  injected  under  tbe  skin  of  No.  4,  and  a  like  quantity  of  the  third 
cultivation  was  administered  in  tbe  same  manner  to  No.  6.  GDhese  also 
were  without  result. 

Experiments  Nos.  10  cmd  11.— September  1,  No.  4  received,  by  hypo- 
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dermic  injection,  24^  of  a  fourth  caltivation,  and  No.  6, 15<^  of  same 
liqnid.  This  was  followed  by  some  coughing,  elevation  of  temperature 
to  104^<^7  and  constipation  of  bowels,  but  wnether  there  was  any  con- 
nection between  this  result  and  the  inoculation  could  not  be  determined. 
It  is  certain  that  there  was  no  serious  illness  in  any  case. 

What  conclusions  are  we  to  draw  from  these  experiments?  They  are 
certainly  negative.  They  do  not  show  that  our  diplococcus  is  the  cause 
of  the  disease,  nor  do  they  show  that  it  is  not.  These  cattle  were  not 
good  subjects,  though  they  were  the  best  that  could  be  obtained.  They 
were  too  young,  not  fat  enough,  and,  besides,  were  stabled.  I  have 
already  shown  that  two  of  them  resisted  inoculations  with  splenic  pulp, 
which  in  some  cases  has  proved  extremely  virulent.  Again,  the  pulp 
had  been  inclosed  for  several  days  in  vacuum  tubes,  and  the  cultivations 
were  allowed  to  stand  for  some  days  in  contact  with  the  air  before  they 
oould  be  used.  Pasteur's  recent  investigations  show  us  what  disastrous 
effects  such  treatment  majr  have  on  certain  kinds  of  virus.  It  seems  to 
me,  therefore,  that  this  micro-organism  must  be  studied  more  carefully 
before  we  can  reach  anything  like  definite  conclusions  in  regard  to  it. 
The  fact  that  the  splenic  pulp  causes  the  disease,  and  that  this  appears 
to  be  the  only  germ  which  is  contained  in  it,  is  certainly  very  strong 
evidence  of  its  connection  with  the  virus.  Such  failures  in  experiments 
are  what  must  always  be  exx>ected  in  investigations  of  difficult  ques- 
tions, and,  while  they  are  somewhat  discouraging,  they  at  least  give  us 
new  ideas  in  regard  to  the  future  direction  of  our  work. 

THE  DISSEMINATION  OF  TEXAS  FEVEB. 

We  know  that  an  animal  in  apparent  health,  coming  from  the  district 
permanently  infected  with  Texas  fever,  may  poison  the  pastures  upon 
which  it  travels  to  such  an  extent  as  to  prove  fatal  to  a  large  majority 
of  the  susceptible  cattle  which  graze  upon  them.  How  is  this  x>oison 
carried,  and  in  what  manner  distributed?  Does  it  exist  in  the  saliva, 
as  asserted  by  some  f  Is  it  disseminated  with  the  droppings,  as  sup- 
posed by  others  f  Or  is  it  carried  in  the  hair  as  impalpable  dustf  Evi- 
dently these  are  questions  of  considerable  importance  to  us  in  our  en- 
deavors to  devise  means  of  preventing  the  continual  extension  of  the 
disease.  It  was  a  part  of  my  plan  to  elucidate  such  questions  by  the 
experiments  of  the  past  summer,  but  there  were  so  many  unknown  dif- 
ficulties to  contend  with  that  the  success  was  not  flattering. 

Inoculations  with  excrement  of  SouHiern  cattle. — One  of  the  most  rea- 
sonable suppositions,  in  regard  to  the  infection  of  pastures  is,  that  this 
occurs  from  the  solid  excrement  of  the  Southern  cattle.  These  cattle 
have  acquired  an  immunity  from  this  disease  because  it  is  one  of  the 
non-recurrent  fevers,  and  it  is  not  at  all  probable  that  the  germs  would 
multiply  in  the  body  of  an  insusceptible  animal  to  a  sufficient  extent  to 
be  distributed  by  the  urine.  The  digestive  cavities  are  practically  out- 
side of  the  body,  however,  and,  from  the  character  of  their  liquids  and 
the  temperature  at  which  they  are  kept,  they  are  extremely  favorable 
for  the  multiplication  of  micro-organisms  of  the  class  to  which  disease 
germs  belong.  It  is,  therefore,  highly  probable  that  the  germs  of  this 
disease  taken  into  the  alimentary  canal  of  even  insusceptible  animals  in 
large  numbers  would  multiply  for  several  months,  and  be  distributed 
during  all  this  time  with  the  solid  excrements. 

To  test  this  theory  cattle  excrement  was  taken  from  the  Savannah 
stock-yards  in  May,  placed  in  tin  cans,  and  used  for  inoculating  pur- 
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poses  ^tfain  three  days.  The  following  are  the  details  of  the  experi- 
ments: 

Experiments  I^os.  12  to  15. — ^Fresh  cattle  excrement  was  taken,  May 
20,  at  the  Savannah  stock-yards  and  sealed  in  tin  cans.  May  23  a  part 
of  the  droppings  from  cattle  that  had  been  shipped  from  South  Carolina 
jost  opposite  Savannah  was  mixed  with  that  from  cattle  that  came 
from  Coffee  Connty,  Georgia.  The  whole  was  rubbed  in  a  mortar  with 
a  three-fourths  per  cent,  salt  solution  until  a  thin  paste  was  formitt. 
This  was  filtered  through  two  filters  of  fine  cotton  cloth  to  remove  the 
coarser  particles.  The  filtrate  contained  a  variety  of  bacterial  forms,  a 
large  msyority  being  of  the  dumb-bell  shape.  Four  cattle  received 
hypodermic  injections  of  this  filtrate  in  the  dose  of  one  drachm.  To 
one  of  the  animals,  three  ounces  were  administered  by  the  mouth  in 
addition  to  the  hypodermic  injection.  The  animals  were  carefully  exam- 
ined and  the  temperature  taken  daily,  but  there  was  no  marked  dis- 
turbance of  the  general  health.  At  the  point  of  inoculation  in  each  case 
there  was  very  considerable  swelling  and  tenderness  which  terminated 
in  an  abscess.  The  pus  of  these  abscesses  swarmed  with  an  organism 
which  is  probably  identical  with  the  one  described  by  Paateur  as  B,pu8 
generator. 

Here,  again,  our  result  is  not  at  all  satisfactory,  because  ii  the  germs 
of  Texas  fever  were  present  in  the  excrement  they  may  have  been  over- 
come by  the  pyeemic  germs,  or  the  weather  may  have  been  too  cool,  or 
the  cattle  not  susceptible  enough  for  the  development  of  the  plague  to 
occur.  There  are  so  many  elements  of  uncertainty  in  regard  to  this 
disease  that  the  whole  subject  requires  a  thorough  experimental  inves- 
tigation before  any  safe  conclusions  can  be  reached. 

Is  the  disease  spread  by  other  means  than  infected  pastures? — ^Those  who 
have  given  much  time  to  the  investigation  of  Texas  fever,  in  the  past, 
have,  so  far  as  I  am  aware,  been  unanimous  in  the  conclusion  that  the 
disease  is  only  contracted  from  infected  grounds.  In  other  words,  that 
the  germs  are  not  disseminated  through  the  air,  or  conveyed  in  any 
manner  directly  from  one  animal  to  another.  Within  the  last  year  or 
two  different  views  have  been  advanced,  and,  in  some  cases,  by  mem- 
bers of  the  veterinary  profession.  Generally  these  have  been  based 
upon  theoretical  considerations  and  reasoning  fix)m  what  is  seen  in  other 
affections  to  what  we  ought  to  see  in  this  one.  In  one  or  two  instances 
the  superficial  observation  of  a  few  cases  has  seemed  to  support  the 
opinion  that  the  dinease  might  be  contracted  directly  from  sick  animals, 
or  even  that  the  infection  might  be  carried  a  considerable  distance 
through  the  air.  It  has  also  been  stated  that  calves  contracted  the 
disease  from  their  mothers.  A  brief  review  of  the  observations  bear- 
ing upon  this  point  is,  therefore,  advisable  at  the  present  time,  when 
the  interest  in  regard  to  the  j)ossible  means  of  preventing  the  disease 
has  become  so  great. 

Turning  to  the  report  of  the  Kew  York  State  Cattle  Commissioners 
in  connection  with  tlie  report  of  the  Metropolitan  Board  of  Health, 
1868,  we  find  that  Dr.  Manheimer,  who  investigated  the  many  cases 
occurring  in  the  Fifth  Ward  of  Chicago,  stated : 

It  seems  that  tlio  native  cattle  do  not  commnnicate  the  disease  to  each  other,  as  in 
many  instances  cows  were  housed  in  the  same  stable  with  sick  cows  without  being 
infected*  *  *  *  In  a  circait  of  about  two  miles  only  one  cow  escaped  the  disease, 
and  that  one  was  kept  in  the  stable  for  the  last  three  weeks  (p.  82), 

Mr.  Ilc^.sack,  cattle  inspector  of  Pittsburgh,  Pa,,  reported  as  follows 
in  regard  to  cases  at  that  point: 

The  only  cattle  that  were  aflcctud  were  the  two  droves  from  Tllinois.  •  •  •  All 
the  cattle  ou  that  train  were  more  or  ieas  a^iected.    AiXu  lUuir  arrival  they  were 
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placM  in  the  stock-yards  near  other  cattle,  in  fact  I  can  say  they  were  surrounded 
by  other  stock,  but  in  no  one  instance  did  the  disease  show  itself  saye  in  the  two 
herds  above  spoken  of  (p.  84). 

E.  0,  Hall,  clerk  of  the  board  of  trustees  of  Onarga,  HI.,  wrote : 

At  Loda,  a  railroad  station  about  16  miles  south  of  here,  there  was  a  load  of  Texas 
cattle  unloaded  from  the  cars  and  driven  east  across  the  country  to  Indiana,  which 
I  believe  is  the  northern  limit  where  the  disease  has  been.  The  native  cattle  there 
httrioc  communication  with  the  Texas  cattle,  or  herded  upon  their  track  or  herding 
RTounds,  have  become  diseased,  and  it  has  been  very  fatal,  sweeping  off  nearly  whole 
nerds.  The  cattle  in  pasture  along  the  track  have  not  been  affected.  One  fanner 
who  had  his  stock  a  part  in  pasture  and  a  part  on  herding  grounds  (open  prairie) — 
those  herded,  many  of  them  died;  he  put  the  two  herds  together  in  pasture,  and  not 
a  case  occurred  among  those  that  had  been  pastured  (p.  65). 

Fred.  A.  Atkins,  of  Odell,  HI.,  wrote: 

In  conclusion,  I  would  say  that  I  have  no  reason  to  believe  that  native  cattle,  even 
under  circumstances  the  most  favorable  for  infection,  will  infect  other  native  cattle. 
Kot  one  of  the  many  cases  I  have  seen  die  of  this  disease  but  that  was  exposed  to 
infection  from  Texas  stock ;  and  not  one  of  those  in  this  vicinity  now  living  but  that 
was  exposed  to  sick  native  cattle.  I  have  seen  a  calf,  which  is  now  living  and  in 
ffood  healthy  that  was  suckled  in  succession  by  three  different  cows  which  died  of 
this  disease  m  its  most  aggravated  form.  The  little  animal  drew  its  food  from  them 
while  they  were  sick,  and  when  the  first  died  it  was  given  to  another,  and  so  on,  and 
the  process  had  no  deleterious  effect  upon  its  health  (p.  86). 

Dr.  Thomas  L.  Keal,  health  officer  of  Dayton,  Ohio,  reported : 

No  instance  occurred  where  a  native  contracted  the  disease  which  had  not  been 
exposed  directly  to  the  ground  where  the  "long  horns"  had  grazed  (p.  87). 

Dr.  J.  F.  Hodgen,  president  of  the  Saint  Louis  board  of  health,  made 
the  following  statement  : 

Cattle  running  about  the  stock-yards  where  Texas  cattle  are  received  are  affected, 
while  others  near  by,  but  kept  up  closely,  are  not  diseased  (p.  88). 

Dr.  James  W.  Clements,  late  health  officer  of  Saint  Louis,  wrote : 

I  met  with  or  heard  of  no  cases  among  cows  kept  confined  either  to  stables  or  their 
own  pastures  except  one  instance.  A  large  dairjrman,  in  June,  purchased  some  forty 
head  of  cows  in  Illinois.  Shortly  after  arriving  at  his  farm  a  disease  appeared 
among  them  from  which  they  died  rapidly.  The  disease  did  not  show  itself  among 
his  old  stock :  this  may  have  been  due  to  the  segregation  of  the  Illinois  or  sick  ones 
(p.  89). 

The  instance  referred  to  here  is  no  exception  to  the  rule,  as  was  sup- . 
posed  by  the  writer.  The  purchased  cows  had  been  driven  over  infected 
grounds  on  their  way  to  their  new  home,  and  contracted  the  disease  in 
this  way.  The  fact  that  the  home  stock  was  not  affected  is  another 
strong  confirmation  of  the  rule  which  has  been  so  long  accepted  as 
true.  , 

V.  P.  Chilton,  of  Southwestern  Missouri,  stated : 

I  have  had  my  own  cattle  separated  from  large  herds  of  Texas  cattle  by  a  fence 
without  any  evil  results,  and  of  the  immense  number  that  have  died  on  this  road 
none  have  died  on  pastures  from  which  Texas  cattle  have  been  excluded.  The  in- 
stances to  sustain  this  view  are  so  numerous  that  I  wiU  not  undertake  to  give  them 
(p.  93). 

Professor  Oamgee,  after  a  very  extended  trip  through  the  affected 
districts,  came  to  the  conclusion  that  there  was  not  a  single  instance 
to  show  that  sick  Northern  animals  had  induced  any  disease,  either 
directly  or  indirectly.    (Eeport,  p.  115.) 
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Dr.  W.  S.  Morton,  of  Cumberland  County,  Virginia,  published  a  trea- 
tise on  the  Distemper  of  Cattle,  in  June,  1854,  in  which  he  stated : 

For  many  years  I  kept  two  herds  on  the  same  farm — one  infected,  the  other  sound 
A  man  "witn  a  white  akin  was  sent  to  pnll  and  leave  down  the  harrier  hetween  them 
Unfortanately,  before  matters  conld  be  rectified,  a  sound  ox  walked,  grazing,  for  nearly 
&0  yards  on  tne  infected  grass.  He  died  of  distemper  in  a  few  days.  I  kept  those  two 
herds  separated  from  the  last  of  June  until  nearly  Christmas.* 

In  the  outbreak  on  the  farm  of  Henry  Preston,  at  Wallace's  Switch, 
Va.,  in  1878,  it  was  noticed  that  the  calves  never  showed  the  least  evi- 
dence of  disease,  though  suckled  by  their  dams  up  to  the  time  of  death. 
At  the  same  farm,  in  18G8,  three  of  a  herd  of  65  were  infected  and  died 
without  the  disease  extending  to  the  rest  of  the  animals. 

During  my  experiments  in  1881,  two  cattle  contracted  the  disease 
from  inoculation,  and  though  confined  in  rather  a  large  yard  with  six 
others^  none  of  tne  latter  were  affected  with  the  plague. 

The  three  animals  which  were  last  October  infected  with  splenic  pulp 
of  a  diseased  cow  were  grazing  on  a  pasture  with  about  a  dozen  others, 
and  though  one  of  the  infected  ones  died  and  the  other  two  were  sick, 
the  remainder  of  the  herd  retained  the  best  of  health. 

From  all  parts  of  the  line  examined  during  the  summer  and  fall,  my 
assistants  reported  to  me  that  the  farmers  were  able  to  preserve  their 
cattle,  even  when  surrounded  by  permanently  infected  commons,  if  they 
kept  them  securely  fenced  on  pastures  to  which  the  disease  had  never 
been  carried. 

We  have,  then,  a  mass  of  independent  testimony,  coming  from  all 
parts  of  the  country,  which  is  practically  unanimous  in  asserting  that 
susceptible  cattle  do  not  contract  Texas  fever  either  from  Southern  cattle 
or  from  sick  natives.  I  have  so  far  seen  no  reason  to  doubt  that  this 
conclusion  is  correct,  and  when  I  am  told  that  in  a  Northern  State, 
during  the  past  summer,  Texas  fever  was  contracted  at  a  distance  of 
150  yards  from  any  source  of  infection,  and  that  sucking  calves  con- 
tracted the  disease  from  the  cows,  I  am  inclined  to  believe  either  that 
the  facts  were  not  carefully  observed  or  that  there  was  a  mistaken  diag- 
nosis, and  that  the  disease  was  not  Texas  fever. 

Are  pastures  ever  infected  by  sick  natives  ? — If  the  observers  of  Texas 
fever  are  practically  unanimous  in  concluding  that  the  disease  is  never 
conveyed  directly  from  one  animal  to  another,  this  is  far  from  being  the 
case  in  regard  to  the  ability  of  sick  animals  to  infect  pastures.  It  is 
true  that  in  all  the  observations  of  1868  there  were  but  two  cases  where 
it  seemed  at  aJl  certain  that  pastures  had  been  poisoned  by  sick  North- 
ern cattle.  In  regard  to  these,  however,  there  was  little  chance  for 
doubt.  In  my  own  investigations,  I  have  generally  found  that  sick 
natives  were  harmless,  but  there  seem  to  be  occasional  instances,  par- 
ticularly where  they  have  pastured  on  permanently  infected  lands,  in 
which  they  carry  the  poison  and  infect  lands  that  were  previously  safe. 
I  give  below  a  few  examples  of  such  supposed  infection  as  reported  by 
my  assistants : 

Dr.  Watkins,  of  Martinsville,  Henry  County,  Virginia,  bought  16 
head  of  cattle  10  miles  east  of  Appomattox  Court-House,  in  February, 
1875.  There  had  been  no  infection  on  his  place  for  forty  years.  A 
steer,  belonging  to  a  negro  on  the  farm,  got  out  of  the  pasture  and  went 
up  the  river,  where  the  disease  was  at  the  time.  He  was  brought  back 
and  put  in  with  the  other  cattle,  but  died  soon  after.   The  Appomattox 

*  Quoted  from  report  of  Dr.  J.  M.  Hines. 
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oattle  all  contracted  the  disease  and  died,  though  this  was  three  years 
after  they  were  brought  to  the  farm. 

Dr.  Stovall,  of  the  same  place,  had  two  milch  cows  on  his  farm,  where 
there  had  been  no  disease  for  twenty  years.  Two  yearlings,  which  had 
sickened  on  the  neighboring  common,  were  placed  with  the  cows  and 
died  in  a  few  days.    Both  cows  contracted  the  disease  and  died. 

B.  S.  Jones,  of  Ridgeway,  Va.,  took  a  cow  from  the  common  and 
placed  her  on  the  same  pasture  with  other  cattle.  She  had  been  in- 
fected on  the  common,  contracted  the  disease,  and  died.  Two  of  the 
other  cattle  afterwards  sickened  and  died. 

V.  Brooks,  who  lives  not  far  from  New  Canton,  Buckingham  County, 
Virginia,  drove  a  yoke  of  oxen  to  New  Canton  and  back  home  in  1879. 
They  coutracted  the  disease  from  infected  roads,  and  before  dying  in- 
fected his  home  pastures,  causing  a  loss  of  seven  other  cattle. 

It  would  seem  from  such  facts  that  sick  cattle  may  occasionally  infect 
pastures,  especially  if  they  have  contracted  the  disease  on  permanently 
infected  lands.  But  these  instances  are  so  few,  compared  to  the  cases 
where,  under  exactly  the  same  circumstances^  they  have  been  perfectly 
harmless,  that  we  are  almost  tempted  to  believe  that  the  infection  in 
these  cases  might  not  have  been  correctly  traced.  Still,  there  seems  to 
be  no  apparent  reason  why  a  susceptible  animal  may  not  carry  the 
germs  from  a  permanently  infected  pasture  as  well  as  an  insusceptible 
one.  The  reason  that,  in  the  Northern  States,  the  sick  cattle  do  not  dis- 
seminate the  contagion  maybe  because  the  pastures  on  which  they  have 
grazed  were  not  so  thoroughly  saturated  with  the  disease  germs  as  are 
the  permanently  infected  lands  of  the  South.  It  seems  best,  therefore, 
for  us  to  keep  these  facts  in  mind,  and,  until  we  understand  more  of 
the  germs  and  of  their  habits  of  life  and  the  way  in  which  they  are  dis- 
tributed, to  consider  that,  under  certain  circumstances,  sick  animals 
may  be  a  source  of  danger. 

Eate  of  advance  of  the  infected  district — In  collecting  other  facts  in 
regard  to  Texas  fever,  I  have  endeavored  to  obtain  data  which  would 
enable  us  to  determine  the  rapidity  with  which  it  is  advancing,  and  the 
time  which  it  will  require  in  the  future  to  gain  a  certain  distance.  The 
evidence  bearing  upon  this  point  is  still  very  insufficient,  but  it  is  not 
without  considerable  value;  it  certainly  gives  us  a  more  definite  idea 
of  the  matter  than  we  have  ever  had  before.  The  most  rapid  progress, 
for  a  long  series  of  years,  has  occurred  in  the  State  of  North  Carolina, 
in  the  extension  of  the  disease  across  the  State  from  east  to  west. 

About  fifty  years  ago,  as  would  appear  from  laws  enacted  at  that 
time,  the  border  line  of  the  infected  district  was  somewhere  east  of 
Ealeigh,  where  the  character  of  the  timber  changes  and  the  long-leafed 
pine  appears.  This  line  is  now  at  the  Blue  Eidge  Mountains,  a  distance 
of  at  least  two  hundred  miles,  or  an  average  of  four  miles  a  year. 
There  is  no  other  example  of  such  rapid  progress,  probably  because, 
the  same  parallel  of  latitude  being  followed,  there  was  less  change  oi 
climatic  conditions  than  is  encountered  in  going  the  same  distance 
toward  the  north. 

In  Habersham  County,  Georgia,  from  information  which  I  obtained 
during  a  visit  to  that  section  in  1881,  there  appears  to  have  been  an  ad- 
vance of  about  twenty  miles  in  the  course  of  ten  years,  or  two  miles  a 
year.  As  this  progress  was  made  through  the  foot-hills  of  the  Blue 
Ridge,  to  a  considerable  extent,  the  conditions  must  be  regarded  as  un- 
favorable lor  the  extension  of  the  Infection. 

In  Franklin  County,  Virginia,  it  has  advanced  westward  twelvemiles 
tn  three  years,  or  four  miles  a  year,  a  rate  equal  to  that  in  NortlrCarolina 
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bnt  for  a  much  shorter  time.  In  the  neighborhood  of  Bnrnt  Ohimneys 
and  Leatherwood,  in  Henry  County,  Virginia,  the  progress  has  been 
rather  over  three  miles  a  year  for  the  past  two  or  three  years.  The  rate 
of  progress  in  various  parts  of  Pittsylvania  County,  as  near  as  I  was 
able  to  ascertain,  was  about  M)een  miles  in  ten  years,  or  one  and  a  half 
miles  per  annum.  In  Halifax  County  it  does  not  seem  to  have  ad- 
vanced more  than  twenty  miles  in  sixty  years,  or  one-third  of  a  mile 
per  year;  in  Campbell  County  the  advance  has  been  but  ten  miles  in 
fifty  years,  or  one-fifth  of  a  mile  a  year ;  while  in  Buckingham  County 
there  seems  to  have  been  scarcely  any  new  territory  covered  for  the 
last  fifty  years. 

The  progress  of  the  disease  cannot  be  considered  at  all  regular,  there- 
fore, in  some  places  it  may  reach  four  miles  per  year,  while  in  others  it 
may  be  five  years  in  gaining  a  mile ;  but  looMng  at  the  infected  district 
as  a  whole,  there  has  been,  undeniably,  a  continual  advance  at  a  com- 
paratively rapid  rate. 

Necessity  for  a  closer  study  of  the  virus, — l^ere  are  many  problems, 
connected  with  this  disease,  which  are  still  mysteries,  but  which  it  is 
extremely  desirable  should  oe  cleared  up.  We  are  not  yet  certain  as 
to  (lie  germ  which  is  responsible  for  the  trouble,  and  much  less  do  we 
know  anything  of  its  habits  of  liie  and  the  means  of  destroying  it. 
There  is  some  reason  why  animals  though  exposed  to  the  infection  do 
not,  as  a  rule,  sicken  until  after  the  middle  of  July;  this  may  be  owing 
to  the  higher  average  temperature,  but  we  are  by  no  means  certain. 

The  germs,  at  times,  seem  to  be  extremely  sensitive  to  frost  and  cold 
weather,  but  in  spite  of  this  they  somehow  resist  winters  when  the 
temperature  sinks  to  zero.  Is  this  because  they  descend  in  the  soil  so 
fEirtiiat  they  are  not  exposed  to  this  low  temperature!  Or  is  their 
apparent  destruction  by  frost  a  mistake,  and  the  cessation  of  the  disease 
due  entirely  to  the  lower  average  temperature  of  the  late  fall,  or  to  the 
fact  that,  the  vegetation  being  killed  by  frost,  the  cattle  no  longer 
gather  them  up  in  sufficient  quantity  with  their  food  f 

There  seems  to  be  no  doubt  that  this  is  a  non-recurrent  fever.  Is  it 
possible  for  us  to  learn  enough  of  the  conditions  necessary  for  its  pro- 
duction, and  to  so  attenuate  the  virus  that  cattle  exposed  to  it  may 
be  protected  from  its  ravages  by  vaccination  ! 

l^ally,  there  are  facts  which  indicate  that  pastures,  even  though 
permanently  infected,  if  left  to  themselves,  may  be  made  safe  in  the 
foturefor  the  most  susceptible  animals;  in  other  words,  that  by  proper 
treatment  the  worst  infected  lands  of  the  South  may  be  freed  from  this 
virus.  Is  this  true  I  Can  the  disease  be  not  only  checked  in  its  advance 
but  eradicated  from  the  lauds  over  which  it  has  spread  itself! 

It  may  take  years  to  solve  these  questions,  but  of  what  vast  impor- 
tance are  they,  not  only  to  the  country  now  infected,  but  to  that  which 
is  becoming  year  by  year  more  endangered.  The  first  step  towards  this 
solution  is  evidently  a  thorough  study  of  the  virus ;  the  determination 
tf  the  diplococci  which  I  have  discovered  iu'this  virus  are  the  essential 
agents  of  the  disease,  and,  if  so^  a  searching  inquiry  into  their  life  his- 
tory. Once  make  sure  of  the  disease  germ  and  the  conditions  under 
which  tlie  disease  may  be  produced  with  certainty  for  experimental  pur- 
poses, and  the  greatest  obstacles  to  the  investigation  of  this  plague  will 
be  overcome. 

Importance  of  determining  the  inoculoMUty  of  the  disease. — It  has  always 
been  inconceivable  to  me  how  a  disease  could  be  disseminated  by  a 
8om^  thing  that  could  be  transported  hundreds  of  mUes  by  animals  and 
Stilt  De  one  that  could  hot  be  produced  by  inoculation.    In  other  words, 
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if  tlie  disease  is  produced  spontaneously  by  animals  taking  something 
into  their  bodies  with  their  food  or  with  the  inspired  air,  there  is  no 
apparent  reason  why  it  should  not  be  produced  experimentally  by  intro- 
ducing the  same  essential  cause  by  means  of  inoculation.  And  yet  our 
best  authorities  had  concluded  that  this  disease  could  not  be  produced 
by  inoculation. 

Our  ability  to  produce  a  disease  experimentally  is  one  of  the  first 
requisites  to  it«  successful  study.  It  would  have  been  impossible  to 
demonstrate  that  charbon  was  caused  by  the  Bacillus  a/nthrads^  or  that 
fowl  cholera  was  caused  by  a  diplococcns,  if  the  artificial  introduction 
of  these  organisms  into  the  bodies  of  susceptible  animals  had  not  pro- 
duced these  diseases.  It  would  have  been  equally  impossible  to  have 
discovered  many  other  facts  that  have  been  brought  out  during  the  last 
three  years,  and  which  have  done  so  much  to  clear  up  the  mysteries  con- 
nected with  the  contagious  fevers. 

And,  so,  if  the  inoculability  of  Texas  fever  had  not  been  discovered 
and  demonstrated  during  the  last  two  summers,  we  should  still  be  in 
the  greatest  doubt  as  to  the  possibility  of  determining  the  connectioa 
of  the  diplococcns  of  the  spleen  with  the  etiology  of  this  plague.  At 
present,  however,  it  seems  as  though  this  would  not  be  so  very  dififtcult- 
The  disease  may  be  produced  by  inoculation  with  splenic  pulp;  this  is 
one  point  gamed,  and  a  most  important  one.  The  fresh  splenic  pulp 
contains  a  diplococcns  and  apparently  no  other  organism;  this  is  fact 
number  two,  and,  for  our  purpose,  scarcely  less  important  than  the 
other.  It  is  true  the  cultivated  diplococcns  failed  to  produce  the  disease 
when  inoculated  in  our  experiments  of  last  fall;  but,  as  I  have  already 
shown,  this  may  be  explained  by  the  unfavorable  conditions  under  which 
the  culture  was  made  and  used. 

We  have  some  established  facts  to  work  from  in  the  future,  and  I 
shall  be  very  much  surprised  if  we  are  not  able  to  prove  that  the  diplo- 
coccns of  the  spleen  is  the  true  germ  of  the  disease.  When  this  is  done, 
we  can  easily  study  its  life  history  and  the  conditions  necessary  for  its 
existence.  We  can  change  it  into  a  vaccine  if  desirable,  we  can  test 
the  effect  of  disinfectants  upon  its  development  and  existence,  and,  in- 
deed, there  are  few  points,  connected  with  the  disease,  that  cannot  be 
discovered  by  a  careful  study  of  its  exciting  cause.  What  has  been 
accomplished,  therefore,  must  be  looked  upon  as  having  an  important 
bearing  on  the  future  investigations  of  this  disease,  and  it  may  enable 
us,  if  our  views  in  regard  to  this  germ  are  well  founded,  to  make  as 
thorough  a  study  of  tMs  plague  as  has  been  made  of  any  other. 


mVESTIGATIOIirS  OF  FOWL  CHOLERA. 

AS  there  were  a  number  of  very  important  questions  connected  with 
fowl  cholera  which  we  were  unable  to  dispose  of  in  our  former  rei)orts, 
for  lack  of  exi)erimental  data,  we  have  continued  our  investigations  oi 
this  disease,  and  carried  them  as  far  as  our  time  and  facilities  would 
permit. 

Susceptibility  of  the  offspring  of  insxisceptihle  fowls. — ^There  were  many 
reasons  why  it  seemed  possible  that  the  offspring  of  insusceptible  fowls 
might  inherit,  if  not  complete  immunity  from  the  disease,  at  least  a 
certain  degree  of  insusceptibility,  which  would  be  indicated  by  the 
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effects  of  dilated  vims.  Fastenr  had  made  some  experiments  upon 
this  qaestion,  and  concluded  that  no  decree  of  immunity  was  inherited, 
though,  in  the  published  report  of  his  experiments,  we  were  left  in  doubt 
as  to  whether  both  parents  were  thoroughly  protected  by  vaccination. 
Again,  the  chicks  were  inocculated  with  strong  virus,  which  could  only 
show  that  they  had  not  acquired  complete  immunity,  without  giving 
any  indication  as  to  lesser  degrees  of  this. 

In  the  spring  of  1882  I  put  a  number  of  thoroughly  vaccinated  hens 
and  a  vaccinated  cock  in  an  inclosure,  where  they  were  completely  iso- 
lated  from  other  fowls.  These  were,  from  time  to  time,  inoculated  with 
strong  vims  to  make  sure  that  their  immunity  was  not  lost  during  the 
experiment.  Their  eggs  were  hatched,  and  the  following  experiment 
proves  the  susceptibility  of  the  offspring: 

Experiment  No,  1. — Two  chickens,  five  or  six  weeks  old,  the  offspring 
of  insusceptible  fowls,  were  inoculated  June  21  by  a  single  lancet  punct- 
ure with  virus  diluted  1  to  2,500.  June  27,  one  has  plain  though  slight 
lesion,  the  second  has  but  a  faint  appearence  of  one.  June  29,  both 
have  the  local  congestion,  which  demonstrates  the  multiplication  of  the 
virus,  July  7,  the  lesion  in  each  case  is  very  much  developed,  though 
both  remain  well.  July  13,  the  lesions  have  nearly  disappeared;  both 
in  excellent  health.  1?his  virus  tested  on  other  fowls  at  the  same  titne, 
and  in  the  same  strength,  produced  no  greater  effect  that  on  the 
chickens.  We  may  conclude,  therefore,  that  no  appreciable  degree  of 
immunity  can  be  conferred  by  fowls  upon  their  offspring  in  this  disease. 

Effect  of  sterilized  virus  on  susceptibility. — From  the  considerations 
which  were  discussed  at  suflftcient  length  in  my  preceding  report,  it 
seemed  that  the  immunity  acquired,  in  regard  to  contagious  diseases, 
ftom  a  first  attack,  must  be  due  to  the  living  matter  of  the  body  becom- 
ing  inured  to  tiie  chemical  products  formed  by  the  disease  germs  during 
their  multiplication.  That  it  is  not  due  to  any  chemical  changes  in  the 
composition  of  the  tissues,  is  sufficiently  apparent  from  the  fact  that 
brotii  made  from  insusceptible  fowls  is  still  a  perfect  cultivation  liquid 
for  fowl  cholera  micrococci. 

K  we  introduce  a  small  number  of  these  micrococci  into  the  tissues  of 
the  most  susceptible  fowl  they  produce  no  effect  whatever,  as  is  seen 
in  experiment  number  7,  where  fowls  inoculated  with  virus  diluted  as 
1  to  125,000  did  not  develop  even  a  local  irritation,  although  in  this  case 
firom  ten  to  twenty  micrococci  must  have  been  placed  beneath  tbe  skin. 
This  would  indicate  that,  in  the  perfectly  healthy  tissues,  the  conditions 
are  such  that  the  bacteria  cannot  multiply.  When  we  introduce  a  larger 
number  of  germs,  there  is  a  correspondingly  increased  quantity  of  the 
chemical  products  not  only  placed  in  the  tissues  at  the  time  of  the  inoc- 
ulation, but  continually  being  formed.  These  products  we  know  to  be 
poisonous  from  their  effects  on  fowls  when  injected  beneath  the  skin  in 
a  concentrated  condition  and  free  from  living  organisms. 

Referring  the  reader  to  my  previous  report  for  a  complete  theory  of 
insusceptibility  and  its  production,  I  will  simply  detail  the  experiments 
that  have  been  made  up  to  this  time  to  throw  more  light  upon  this  diffi- 
cult question. 

Experiment  JVb.  2. — ^Nine  fowls  bought  in  the  market  May  25,  18S2, 
were  divided  into  four  lots.  Lots  1, 2,  and  3  are  of  two  fowls  each,  and 
receive  hypodermic  injections  of  cultivated  virus  sterilized  by  heat,  and 
in  case  of  the  larger  doses  concentrated  over  a  water  bath.  Lot  No.  4 
contains  three  fowls,  and  is  preserved  without  treatment  for  compari- 
son. The  injections  were  made  tliree  times  daily  for  twenty-two  days, 
commencing  with  small  doses,  and  gradually  increasing  until  with  lot 
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3  they  reached  what  represented  one  ounce  of  cultivation  liquid, 
following  table  shows  the  hour  and  quantity  of  each  dose : 


The 


Number  of  dose. 

l>.y. 

Hour. 

LoiL 

Lot  3. 

Lots. 

1 .....M. 

May  27 
May  27 
May  27 
May  28 
May  28 
May  28 
May  20 
May  20 
May  20 
May  30 
May  30 
May  30 
May  81 
May  81 
May  31 
June    1 
June    1 
June    1 
June    2 
June    2 
June    2 
June    3 
June    3 
June    3 
June    4 
June    4 
June    4 
June    5 
June    6 
June    5 
June    6 
June   6 
June    6 
June   7 
June    7 
June    7 
June    8 
June    8 
June    8 
June    0 
June    0 
June    0 
June  10 
June  10 
June  10 
June  11 
June  11 
June  11 
June  12 

J^13 
June  13 
June  13 
June  14 
June  14 
June  14 
June  15 
Juno  15 
June  15 
June  16 
June  16 
June  16 
June  17 
June  17 
June  17 

-y— 

0.30  a.  m. 
1.30  p.m. 
7.15  p.m. 
0.00  a.m. 
2.30  p.m. 
7.00  p.m. 
6.30  a.  m. 
2.00  p.m. 
7.80  p.m. 
6.00  a.m. 
1.15  p.m. 
7.30  p.m. 
6.45  a.m. 
1.30  p.m. 
7.15  p.m. 
7.80  a.m. 
1.30  p.m. 
7.80  p.  m. 
7.15  a.  m. 
1.30  p.m. 
7.80  p.m. 
7.45  a.m. 
1.45  p.  m. 
7.00  p.  m. 
7.00  a.  m. 
8.1&^.  m. 

7.45  p.m. 
7.30  a.  m. 
1.30  p.m. 
7.30  p.m., 
7.30  a.  m. 
1.15  p.  m. 
7.30  p.  m. 
7.30  a.m. 

12.30  p.m. 

7.46  p.  m. 
7.30  a.  m. 
1.30  p.m. 
7.15  p.  m. 
7.80  a.m. 
1.30  p.m. 
7.30  p.  m. 
7.80  a.m. 
1.30  p.m. 
7.15  p.m. 
8.00  a.m. 
2.15  p.m. 
7.30  p.m. 
7.30  a.m. 
1.30  p.m. 
7.00  p.  m. 
7.80  a.  m. 
1.30  p.m. 
7.30  p.m. 
7.45  a.m. 

12.45  p.m. 
7.45  p.m. 
7.30  a.  m. 
2.15  p.  m. 
7.30  p.  m. 
7.45  a.m. 
1.45  p.  m. 
7.30  p.m. 
7.80  a.  m. 
1.30  p.m. 
7.50  p.  m 

Minimt, 
1 
2 
3 
4 
5 
6 
7 
8 
0 
10 
11 
12 
18 
14 
15 
16 
17 
18 
10 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
80 
31 
32 
33 
34 
36 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
67 
58 
59 
60 
60 
60 
60 
60 
60 
60 

Miiftinu: 

4 

8 

12 

16 

70 

24 

28 

82 

86 

40 

44 

48 

52 

56 

60 

64 

68 

73 

76 

80 

84 

88 

02 

06 

100 

104 

108 

112 

116 

120 

124 

128 

132 

136 

140 

144 

148 

162 

156 

160 

164 

168 

172 

176 

180 

184 

188 

103 

106 

200 

204 

208 

212 

216 

220 

224 

228 

232 

236 

240 

340 

240 

240 

240 

240 

240 

Jftmsw. 

8 
16 

24 

33 

40 

m 

48 

56 

« 

64 

72 

80 
88 

06 

13 

104 
112 

130 

ic 

128 

17 

136 

18 

144 

19 

168 

20 

160 

21   

168 

22 

176 

23 - 

24 

25   , 

184 

m 

300 

26 

308 

27 

216 

28 

224 

20 

232 

30 

340 

31 

243 

32 

83 ^ 

34     ...-.«.--. 

266 

264 
372 

35               xa.x..... .....MM... 

280 

288 

37 

200 

88 

39 

804 
313 

40 ..-.....-...—....... 

820 

41 ........-...•— 

328 

42 - 

48 

336 
344 

44 

353 

45            ..     ..  .................................. 

360 

40 

368 

47 .- 

376 

48 

384 

40     ............................................. 

393 

50 - 

400 

51 ............—.- 

408 

52       , 

416 

58 

54            .  ......•....•..•...••>-.....••••........ 

424 
432 

55 ....--.•«..- 

440 

50 

448 

57          .  ........................................ 

466 

58 

464 

50            .........•.......................-..>•.•• 

472 

60 

61 

02 

480 
480 
480 

480 

64          .......................................... 

4^ 

65 

66 t 

480 

480 

The  irritation  produced  by  the  substance  injected  seemed  to  be  greater 
with  lot  1  than  with  the  others,  though  one  of  the  fowls  in  lot  2  was 
severely  affected.  This  irritation  was  most  intense  at  about  the  fiftietii 
dose. 

June  21,  the  fowls  of  lots  1,  2,  and  4,  and  one  of  those  in  lot  3|  were 
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inoculated  with  virus  diluted  1  to  2,500;  the  second  one,  in  lot  3,  inocu- 
lated with  a  dilution  of  1  to  50,000. 

June  28,  all  the  birds  except  No,  2,  in  lot  3,  have  marked  irritation 
at  the  point  of  inoculation. 

July  7,  one  in  lot  2  is  very  sick,  also  one  in  ]ot  4.  The  bird  inoculated 
with  a  dilution  of  1  to  50,000  shows  no  results. 

July  14,  the  sick  fowl  of  lot  2  is  dead ;  the  others  have  recovered. 

The  birds  subjected  to  treatment  with  the  devitalized  virus  were,  con- 
sequently, equally  susceptible  with  those  that  received  no  treatment, 
and,  therefore,  under  the  conditions  of  tbis  experiment  devitalized  virus 
is  powerless  to  protect  against  the  living  germs. 

In  this  experiment  there  was  no  satisfactoiy  evidence  that  any  im- 
munity had  been  granted,  and  it  was  determined,  for  this  reason,  to 
repeat  it  with  a  larger  number  of  fowls,  and  in  case  of  the  smaller 
doses  to  give  these  in  full  amount  from  the  first.  The  duration  of  this 
experiment  was  two  days  greater  than  the  last. 

Ilxperiment  No.  3. — ^Twelve  fowls  were  divided,  July  7,  into  six  lots  of 
two  each.  Five  of  these  lots  received,  three  times  daily,  by  hypodermic 
iinection,  doses  of  sterilized  cultivation  liquid,  as  follows:  Lot  1,  5 
mmims;  lot  2, 10  minims;  lot  3,  15  minims;  lot  4,  30  minims;  lot  5 
commenced  with  5  minims  and  increased  one  minim  each  dose  to  one 
drachm,  the  remaining  doses  being  of  this  quantity.  Lot  6  received  no 
treatment.  The  first  dose  was  administered  July  7,  at  2.30  p.  m.;  the 
last  dose  July  31,  at  6.30  p.  m.    They,  consequently,  received  72  doses. 

August  5,  each  of  the  fowls  in  the  abve  six  lots  were  inoculated  with 
virus  diluted  1  to  1,000. 

August  15,  all  have  the  local  lesion  produced  by  inoculation. 

None  of  these  birds  were  sick,  but  the  effect  produced  on  the  lot  that 
received  no  treatment  was  no  greater  than  on  the  others.  No  immunity 
was,  therefore,  conferred.  The  virus  used  in  this  experiment  had  be- 
come somewhat  attenuated  by  standing,  or  some  of  the  fowls  would 
have  certainly  died  from  its  effects. 

Here,  again,  although  the  chemical  products  have  been  injected  thrice 
daily  for  a  time  equal  to  that  required  to  produce  complete  insuscepti- 
bility by  vaccination,  and  although  the  dose  was  varied  so  as  to  be 
almost  certain  to  cover  the  quantity  that  would  be  produced  by  the 
number  of  germs  multiplying  as  a  consequence  of  vaccination,  our 
results  are  completely  negative.  Is  our  theory  of  insusceptibility  wrong, 
or  have  we  failed  in  some  of  the  conditions  necessary  to  its  production! 
We  have  in  view  some  experiments  which  will  probably  decide  this  im- 
portant question. 

Vaceinatiorts  tcith  diluted  virus, — Although  the  experiments,  detailed 
in  the  preceding  report,  were  sufficient  to  demonstrate  that  this  virus 
might  be  diluted  until  when  inoculated  it  no  longer  produced  other 
effects  than  a  slight  local  irritation,  and  that  this  irritation  was  suffi- 
cient to  grant  an  immunity  from  the  effects  of  the  strongest  virus  in  the 
future,  there  was  still  doubt  as  to  how  far  this  dilution  might  be  carried 
and  yet  produce  the  local  irritation,  without  which  no  degree  of  protec- 
tion resulted.  There  was  still  doubt  as  to  the  proper  dilutions  to  use 
for  practically  producing  insusceptibility  with  safety.  To  obtain  more 
definite  results  on  this  point,  a  number  of  experiments  were  made  which 
are  given  below. 

JEofperiment  No.  4. — ^Four  fowls,  which  had  been  previously  inoculated 
witti  a  dilution  of  1  to  80,000,  and  of  which  two  had  shown  a  perceptible 
lonl  irritation,  were  inooulated,  February  22,  with  a  dilution  of  1  to 
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10,000;  March  4,  tlie  two  which  resisted  before  have  plain  lesions;  the 
others  are  not  affected. 

No  bad  effects  followed  this  inoculation. 

Experiment  No.  5. — ^Three  birds,  which  had  been  inoculated  with  a 
dilution  of  1  to  40,000  without  result,  were  again  inoculated,  February 
22,  with  a  dilution  of  1  to  10,000. 

March  4,  two  have  the  local  lesion.  The  third  one  showed  no  effects 
from  the  inoculation;  the  others  recovered  without  signs  of  sickness. 

Uxpe^'iment  No.  6. — Two  birds,  that  had  been  inoculated  with  virus 
diluted  1  to  20,000  without  effect,  were  inoculated,  February  22,  with 
virus  diluted  1  to  10,000. 

March  1,  one  has  slight  lesion;  the  other  has  no  appearance  of  one. 
March  11,  both  are  sick;  the  12th,  one  died,  and  one  day  later  the  sec- 
ond  one  died. 

Experiment  No.  7. — Three  susceptible  Plymouth  Eock  hens  were  in- 
oculated, February  22,  with  virus  diluted  1  to  125,000.  The  inoculation 
produced  no  effect  whatever. 

Experim^ent  No.  8. — ^The  three  hens  of  experiment  7,  and  a  cock  of  the 
same  breed,  not  before  inoculated,  were  inoculated,  March  28,  with  virus 
diluted  1  to  100,000. 

April  3,  one  has  the  local  lesion;  the  8th,  a  second  has  this  lesion. 
The  others  were  not  affected. 

Experiment  No.  9. — The  four  fowls  of  experiment  8  were  inoculated, 
April  24,  with  a  dilution  of  1  to  80,000.    This  produced  no  effect. 

It  was  not  possfble  to  carry  these  experiments  any  further  during  the 
past  year.  The  following  table  is  a  recapitulation  of  the  results  of  all 
the  inoculations  with  dilutions  of  the  standard  virus  (see  report  for 
1881).  In  nearly  all  the  cases  where  the  local  lesion  was  produced  the 
fowls  were  afterwards  either  tested  with  strong  virus  or  were  exposed 
to  infected  runs,  and  none  have  died  from  either  of  these  tests.  The 
figures  in  the  column  headed  "  Dilution '^  represent  the  number  of  parts 
of  salt  solution  to  each  part  of  standard  virus : 


DOution. 

Number 

Local 
lesion. 

MUd 
attack. 

Death. 

No 
effect 

Ito           50 

500 

1,000 

2.500 

5,000 

10, 000 

20,000 

40,000 

50,000 

80.000 

100, 000 

165,000 

Totals.... 

1 
1 

16 

15 

3 

25 
4 
4 
1 
6 
4 
3 

1 
1 

12 
11 
2 
16 

2* 

4 
4 
1 
6 
2 
1 

i" 

2 
3 
1 

4 
2 
8 

2 

2 

83 

47 

2 

18 

16 

Taking  these  exi)eriments,  then,  just  as  they  have  been  made,  and  we 
find  that  49  fowls  out  of  83  have  been  made  insusceptible  by  inoculation 
with  diluted  virus,  while  only  18  have  died ;  but  these  inoculations  were 
made,  not  with  the  idea  of  producing  immunity  with  safety,  but  to  loarn 
the  effects  of  the  virus  dilute<l  to  different  degrees.  By  inoculating 
with  a  dilution  of  1  to  125,000  no  effect  is  produced.  A  dilution  of  1  to 
80,000,  or  probably  1  to  60,000,  might  be  used  safely  as  a  first  inocula- 
tion, and  with  this  the  most  susceptible  birds  would  contract  the  lesion 
and  obtain  immunity.    The  remaining  ones  should,  then,  be  inoculated 
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with  a  stronger  virus^  1  to  40,000,  or  1  to  20,000,  perhaps ;  we  are  unable 
to  decide  exactly  withoat  testing  it  in  this  manner  on  a  larger  number 
of  fowls.  If  any  remain  which  resist  a  second  time  the  virus  should  be 
gradually  increased  in  strength  until  all  have  become  insusceptible. 
How  many  different  strengtlui  of  virus  this  would  require  in  order  to 
make  the  operation  perfectly  safe  is  still  to  be  determined.  GHie  vary- 
ing susceptibilities  of  fowls  to  this  disease  is  the  great  obstacle  which 
we  have  to  encounter ;  but  this  must  be  overcome,  as  well,  with  any  vac- 
cine prepared  by  other  methods. 

The  table  may  lead  to  some  misapprehension  in  regard  to  the  merits 
of  this  method,  because  from  the  different  susceptibilities  of  the  dUSerent 
lots  of  fowls  operated  upon  there  would  appear  to  be  as  large  a  proix)rtion 
of  deaths  with  virus  diluted  as  1  to  20,000  as  with  that  diluted  as  1  to 
10,000,  or  even  as  1  to  1,000.  With  larger  numbers  of  fowls  this  dis- 
crepancy would  disappear.  That  the  effects  of  the  virus  gradually 
lessens  with  the  dilution  is  very  evident  on  a  little  consideration.  By 
inoculating  with  strong  virus  certainly  two-thirds  of  the  fowls  would 
die,  and  probably  a  larger  proportion,  as  this  is  the  rate  in  using  viru- 
lent blood,  while  the  cultivated  virus  is  much  stronger.  With  a  dilution 
of  1  to  10,000  but  one-fourth  die.  while  of  14  inoculated  with  a  dilution 
of  1  to  50,000,  or  greater,  none  nave  died. 

Of  ten  inoculated  with  dilutions  of  1  to  80^000,  or  weaker,  four,  or  two- 
fifths,  contracted  the  local  irritation  and  gained  immunity^  while  the  re- 
mainder were  not  affected.  Of  the  25  inoculated  with  a  dilution  of  1  to 
10,000,  six  died  and  two  had  mild  attacks ;  that  is  to  say,  the  virus  was 
too  strong  for  eight.  If  the  proportion  should  hold  good,  therefore,  and 
these  twenty-five  had  been  first  inoculated  wiUi  a  dilution  of  1  to  80,000, 
the  ten  most  susoeptible  ones  would  have  been  granted  an  immunity, 
and  there  would,  consequently,  have  beeano  deallis  when  the  remainder 
were  inoculated  with  the  dilution  of  1  to  10,000.  In  this  case  all  would 
have  acquired  an  immunity  with  two  InoculationB.  This  is,  perhaps,  a 
more  favorable  case  than  we  could  always  expect.  I  simply  call  atten- 
tion to  it  to  give  an  idea  of  how  the  metiliod  would  work  in  actual  prac- 
tice. 

Duration  of  the  immunity. — ^It  is  important  to  know  how  long  we  can 
expect  fowls  to  remain  insusceptible,  after  they  have  become  so  by  a 
mild  attack  by  inoculation  or  vaccination.  If  the  operation  must  be 
fireqnently  performed,  it  would  be  too  great  a  tax  on  animals  of  so  little 
value.  On  the  other  hand,  if  nearly  all  should  retain  their  immunity 
through  life,  the  cost  of  the  operation  would  be  very  trifling  compared 
with  losses  nrom  cholera,  which  in  many  sections  almost  entirely  depopu- 
lates the  poultry  yards.  Fowls,  as  a  rule,  are  not  kept  after  they  are 
two  or  three  years  old,  so  that,  even  if  inoculated  when  young,  the 
duration  of  the  immunity  would  not  need  to  be  very  long. 

People  who  recover  fix^m  contagious  diseases,  or  are  vaccinated  when 
young,  frequently  retain  the  immunity  thus  acquired  during  life;  that 
is,  in  many  cases,  for  50  or  60  years.  Cattle  and  sheep  vaccinated  for 
charbon  have  been  shown  to  be  completely  insusceptible  after  eighteen 
months.    With  fowls  my  experiments  have  been  very  limited. 

The  following  tests  with  strong  virus  were  made  March  1, 1882 : 

One  hen  that  had  been  inoculated  May  13, 1881,  resisted  perfectly. 

One  hen,  frequently  inoculated  without  success  daring  the  fall  of  1880, 
resisted  perfectly. 

One  hen,  inoculated  in  the  spring  of  1881,  had  a  very  slight  local 
irritation  following  this  inoculation. 

One  hen,  which  had  been  several  times  inoculated  with  strong  vimsi 
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without  success,  during  the  winter  and  spring  of  1881,  contracted  the 
disease  and  diea. 

One  hen,  which  had  an  attaek  of  cholera  and  recovered  in  August, 
1880,  resisted  perfectly. 

Two,  inoculated  in  November,  1881,  resisted  perfectly. 

Judging  from  the  above  experiments,  the  immunity  will  be  retained 
in  most  cases  a  sufficient  time  to  make  one  successful  inoculation  all  that 
is  required  during  the  lifetime  of  a  fowl. 

Tests  of  disinfectants.— The  effect  of  the  different  disinfectants 
upon  the  virus  of  the  various  contagious  diseases  has  never  been  accu- 
rately determined.  Until  very  recently  there  was  scarcely  any  experi- 
mental data  to  guide  us  either  in  selecting  a  disinfectant  or  in  deciding 
the  strength  of  the  solution  in  which  it  should  be  used.  Ther^  has, 
consequently,  been  much  doubt  in  regard  to  the  efficiency  of  many  of 
the  agents  formerly  relied  upon  as  disinfectants,  and  there  has  been 
even  more  doubt  in  regard  to  the  strength  in  which  these  chemicals 
should  be  used  to  give  satisfactory  results.  To  give  a  more  substantial 
basis  for  practical  disinfection  a  number  of  experiments  have  been  made 
which  remove  all  doubt  as  to  the  efficiency  of  a  certain  number  of  dis- 
infectants in  fowl  cholera,  and  show  very  clearly  the  strength  in  which 
they  should  be  used. 

Effect  of  Platt's  chlobides.— A  quantity  of  this  disinfectant 
was  furnished  to  me  by  the  manufacturers,  with  the  request  that  I 
should  test  it  in  any  way  that  might  be  convenient.  It  is  represented 
to  be  a  saturated  solution  of  the  chlorides  of  magnesium,  potassium, 
sodium,  zinc,  &c. 

Experiment  No.  11.— Two  fowls  were  inoculated  April  24,  with  vims 
that  had  been  mixed,  for  flfbeen  minutes,  with  five  times  its  volume  of 
a  dilution  of  Piatt's  chlorides  as  1  to  5. 

April  2^.  The  tissues  at  the  point  of  inoculation  are  cauterized  by  the 
strong  chlorides  introduced  with  the  virus. 

There  were  no  symptoms  of  cholera  as  a  result  of  this  inoculation. 

Hxperment  Ko.  12.— Two  fowls  were  inoculated  April  24,  with  virus 
that  had  been  mixed,  for  fifteen  minutes,  with  five  times  its  volume  of 
Plates  chlorides  diluted  as  1  to  10. 

April  26.  There  is  considerable  irritation  at  the  point  of  inoculation 
from  the  caustic  nature  of  the  disinfectant. 

May  7.  Yellow  urates. 

May  9.  One  dead. 

The  second  was  sick  some  days,  but  recovered. 

Eocmeriment  No.  13.— Two  fowls  were  inoculated  April  24,  with  virus 
mixea,  as  in  experiment  12,  with  Piatt's  chlorides  diluted  as  1  to  20. 

April  26.  The  irritation  produced  by  the  disinfectant  at  the  point  of 
inoculation  is  less  than  in  the  two  preceding  experiments,  but  it  is  still 
noticeable. 

May  7  and  8.  Yellow  urates  and  diarrhea  j  both  sick. 

May  13.  The  two  birds  have  recovered,  the  attack  being  rather  mild. 

From  these  experiments  we  concluded  tliat  Piatt's  chlorides  might 
be  relied  upon  to  destroy  the  virus  of  this  disease  in  dilutions  of  1  to  5, 
but  that  in  greater  dilutions  it  was  without  effect. 

As  there  has  recently  been  considerable  discussion  as  to  the  value  of 
the  chlorides  as  disinfectants,  and  as  these  experiments  might  be  con- 
sidered too  few  to  allow  positive  results,  I  determined  to  test  the  effect 
of  this  solution  by  laboratory  methods. 

JEJxperinients  Nos.  14  to  16.— To  the  sterilized  cultivation  liquid  in  three 
tabes  was  added^i-espectively,  one-fourth,  one-ninth,  and  one-fourteenth 
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Of  its  Tolame  of  PlaWs  olilorides.  A  few  drops  of  virus  were  then 
added  and  the  apparatus  allowed  to  stand  for  two  hours.  At  the  end 
of  this  time,  two  drops  were  taken  from  each  tube  and  placed  in  the 
sterilized  liquid  of  fresh  tubes.  It  is  plain  that  if  the  germs  were  de- 
stroyed by  the  disinfectant  there  would  be  no  multiplication  in  the  iipesh 
tubes,  while  if  they  retained  their  vitality  this  would  be  very  evident 
from  their  rapid  development  The  tubes  were  kept  at  10(P  P.  for 
twenty-four  hours,  when  the  germs  that  had  been  treated  with  the  dilu- 
tions of  1  to  15  and  1  to  10  were  found  to  have  retained  their  vitality 
and  multiplied  at  the  usual  rate,  while  those  which  had  been  in  the 
solution  of  1  to  5  had  not  multiplied  and  were  evidently  dead. 

The  laboratory  test  and  the  inoculation  experiments  coincide  exactly, 
therefore,  and  the  efficacy  of  the  solution  may  be  regarded  as  definitely 
determined,  as  far  as  regards  this  virus. 

Bppeot  OF  SFLPHX7BI0  AOIB. — ^It  had  been  ascertained  by  inoculation 
experiments  that  a  one-half  per  cent,  solution  of  sulphuric  acid  very 
quickly  destroys  the  activity  of  the  virus  in  this  disease.  It  was  desir- 
able to  know  if  a  weaker  solution  might  be  depended  upon  to  produce 
the  same  effect  The  following  experiments  are  conclusive  on  this 
point: 

Experiments  Nos.  17  and  18.— To  the  sterilized  liquids  of  two  tubes 
was  added  sufficient  sulphuric  acid  to  make  solutions  of  one-eighth  and 
one-quarter  of  one  per  cent.  A  few  drops  of  virus  were  then  added, 
and  after  agitation  allowed  to  stand  for  an  hour  and  a  hal£  At  the 
end  of  this  time  two  drops  were  taken  from  each  tube  and  placed  in  a 
fresh  cultivation  apparatus.  In  twelve  hours  the  germs  had  midtiplied 
until  the  liquids  in  each  tube  were  turbid. 

MpperimenU  Nos.  19  and  20.— After  the  virus,  in  the  foregoing  experi- 
ments, had  been  in  the  disinfectant  for  twenty-four  hours,  two  drops 
were  again  taken  from  each  tube  and  placed  in  a  fresh  cultivation 
apparatus.  After  twelve  hours'  cultivation  it  was  evident  that  the 
germs  had  survived  the  twenty-four  hours'  treatment  with  one-eighth 
per  cent,  of  the  acid.  It  was  only  after  thirty-six  hours  that  a  slight 
opalescence  was  seen  in  the  second  tube.  The  stronger  solution  had, 
thertfore,  destroyed  most  of  the  germs  within  the  twenty-four  hours, 
or,  at  least,  had  greatly  enfeebled  them.  It  is  plain  from  this  that  the 
one-half  per  cent  solution  of  sulphuric  acid  is  the  weakest  that  can  be 
used  with  safety. 

Effbot  of  oarbolio  acid. — ^It  was  ascertained  in  previous  experi- 
ments, by  inoculation,  that  a  1  -per  cent,  solution  of  carbolic  acid  very 
quickly  destroyed  the  activity  of  this  virus.  Would  the  laboratory  tests 
confirm  this,  and,  if  so,  would  a  weaker  solution  prove  equally  effective  t 
To  determine  this  the  following  experiments  were  made: 

Hxperiments  Nos.  21  to  23. — The  germs  were  placed  in  solutions  of  the 
strength  of  1  per  cent,  three-fourths  per  cent,  and  one-half  per  cent, 
accoiiling  to  the  same  method  as  in  the  preceding  experiments.  After 
an  hour  and  a  half  they  were  placed  in  cultivation  tubes  to  test  their 
vitality.  Those  which  had  been  in  the  1  per  cent,  and  the  three-fourths 
per  cent,  solutions  were  destroyed  and  unable  to  multiply,  while  those 
which  had  been  in  the  one-half  per  cent  solution  were  stUi  active. 

Experiment  No.  24. — After  the  virus  had  been  in  the  one-half  per  cent, 
solution  of  carbolic  acid  for  twenty -four  hours,  its  vitality  was  again 
tested  by  cultivation.    This  time  it  wajs  unable  to  multiply,  and  was  • 
evidently  dead. 

A  three-fourths  per  cent,  solution  of  carbolic  acid  is,  then,  sufficient 
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to  destroy  this  viras  within  an  honr  or  two,  while  a  one-half  per  eent. 
solution  will  accomplish  this  within  twenty-fonr  hoars. 

Effect  of  glygebobobate  of  soda. — ^A  commonication  having 
been  made  to  the  French  Academy  of  Science,  in  which  this  agent  was 
recommended  as  a  more  efficient  disinfectant  than  carbolic  acid,  and  at 
the  same  time  free  from  poisonous  properties,  I  prepared  some  accord* 
ing  to  the  formula  given  in  that  paper  and  tested  it  as  below : 

Experiments  Nos.  25  and  26. — ^This  vims  was  placed,  as  in  the  preced- 
ing experiments,  for  one  and  one-half  and  for  twenty-four  hours  in  a  1 
per  cent,  solution  of  the  glyceroborate.  Its  vitality  was  then  tested 
by  cultivation,  and  in  each  case  it  multiplied  with  its  usual  activity. 
The  glyceroborate  cannot  be  regarded,  therefore,  as  a  very  efficient 
disinfectant. 

Effeot  of  ohlobofobm.— This  agent  is  frequently  useful  in  the 
laboratory  for  destroying  germs  in  liquids  that  are  afterwards  to  be  ex- 
amined for  bacterial  products,  as  it  can  be  easily  removed  by  distilla- 
tion, thus  leaving  the  original  liquid  free  from  any  contamination  with 
the  disinfectant 

JBasperimewts  Ifas.  27  to  29. — ^The  living  Igerms  were  placed  for  two 
hours  in  solutions  containing  10  per  cent,  3  per  cent,  and  1  per  cent 
of  ohlorof oruL  GDheir  vitality  was  then  tested  by  cultivation.  Those 
which  had  been  in  the  10  per  cent  and  the  3  per  cent  solutions  were 
unable  to  multiply,  while  those  that  had  been  in  the  1  per  cent  solution 
were  still  vigorous  and  apparently  unaffected. 

Effect  of  obbomio  AOiD.—Ilxperiment  No.  30.— Virus  was  placed 
for  two  hours  in  a  one-tenth  per  cent  solution  of  chromic  add.  Its  vital- 
ity was  then  tested  by  cultivation.  It  multiplied  actively  and  rendered 
the  liquid  opalescent  after  the  usual  time.  Chromic  acid  in  this  strength 
is  not  a  disinfectant  for  this  virus,  although  other  observers  have  found 
it  efficient  with  the  virus  of  different  diseases. 

Effeot  of  iodine.— Uwpermewts  Noe.  31  to  33.— The  virus  was  placed 
in  three  solutions  having  respectively  the  strength  of  one-fifth,  one- 
eighth,  and  one-tenth  of  1  per  cent  of  iodine,  and  twice  this  quantity 
of  iodide  of  potassium  to  cause  solution.  After  two  hours  it  was  placed 
in  cultivation  tubes  to  test  its  vitality.  In  each  of  these  cases  the  germs 
were  destroyed  by  the  disinfectant  In  treating  virulent  blood  with 
this  disinfectant  it  was  found  that  a  one-eighth  per  cent  solution  no 
longer  destroyea  its  activity  when  tested  by  inoculation.  Is  there  a 
discrepancy  here  t  I  am  inclined  to  think  that  the  iodine  caused  a 
coagulation  of  the  blood  which  protected  the  germs,  in  this  case,  from 
the  action  of  the  disinfectant  It  is  a  point  worthy  of  further  investi- 
gation. 


OOMPABISON  OP  S0M;B  EEOENT  studies  op  DISmPEOT- 

ANTS.     • 

The  effect  of  disinfectants  in  solutions  of  a  definite  strength,  and 
acting  for  a  definite  length  of  time,  has  recently  received  considerable 
attention.  Koch,  of  Berlin,  has  studied  the  effect  of  these  on  the  JSo- 
eillus  anthracia;  Arloing,  Oomevin,  and  Thomas  have  studied  the  effect 
on  the  virus  of  oharban  spmptomaHque^  known  in  this  country  as  bladi 
leg  and  hlaok  quarter;  Sternberg  has  experimented  with  the  micrococcus 
Heptiou8j  while  my  own  exx>eriments  have  been  made  with  the  micrococ- 
cus of  fowl  cholera.    These  investigations  are  giving  us  data  which 
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plaee  the  subject  of  disinfection  on  a  mucli  more  secure  foundation  than 
it  has  ever  rested  upon  before,  but  there  ia  still  mdch  to  be  desired.  It 
will  be  instruotiye  to  compare  the  results  of  these  different  experiments, 
where  they  admit  of  it,  but  it  must  be  borne  in  mind  that  the  bacteria 
of  anthrax  and  black  quarter  both  form  spores,  and  hence  these  vi- 
ruses, particalarly  when  dried,  resist  much  stronger  agents  tlian  do  the 
micrococci. 

BlOHIiOBIDB  OF  MEB0X7BT,  OB  OOBBOSIVE  SX7BLIMATE.— This  is  COU- 

sidered  by  Koch  the  disenfectant  |>ar  exeellenoe.  It  destroys  spores  even 
in  solution  of  1  to  20,000.  Solutions  of  1  to  5,000  to  1  to  1,000  are  ca- 
pable of  destroying  spores  in  a  few  minutes  even  when  applied  as  spray* 
The  solution  of  1  to  5,000  destroys  the  virus  of  black  quarter,  either 
fresh  or  dried. 

loniRB.— -Saturated  solutions  destroy  both  charbon  virus  and  the 
virus  of  black  quarter  when  in  a  fresh  condition.  Solutions  of  one-fifth 
per  cent,  destroy  the  septiciemic  virus ;  those  of  one-tenth  per  cent,  fnil 
to  do  this.  The  fowl  cholera  virus  is  destroyed  by  solutions  of  one- 
tenth  pes^  cent.,  which  is  as  far  as  the  tests  have  been  carried. 

Oabbolio  Aom. — ^Two  per  cent,  solutions  do  not  destroy  the  spores 
of  anthrax;  when  of  a  strength  of  five  per  cent  it  destroys  them  in  two 
days.  Its  action  is  very  energetic  on  the  rods ;  when  in  the  proportion 
of  1  to  850  it  entirely  prevents  their  development.  Two  per  cent,  solu- 
tions destroy  the  vims  of  black  quarter  whether  dry  or  fresh,  but  re- 
quire from  eight  to  twenty  hours.  When  in  the  proportion  of  one  and 
one-fourth  per  cent,  it  destroys  the  mioroooeeus  $epticus.  but  faUs  when 
no  stronger  than  one-half  per  cent.  Solutions  of  three-iourths  per  cent, 
destroy  tiie  virus  of  fowl  cholera  in  two  hours,  and  those  of  one-half 
per  cent  destroy  it  in  twenty-four  hours.  In  oil  or  idcohol,  according 
to  Koch,  it  loses  its  antiseptic  qualities. 

SuLPHUBio  Aon>. — ^Destroys  fresh  black  quarter  virus  in  5  per  cent 
solutions,  and  the  virus  of  septicffimia  and  fowl  cholera  in  one-half  per 
cent  solutions. 

SuiUOYLio  ACID. — Said  to  be  without  effect  on  anthrax  virus ;  de- 
stroys black  quarter  vims  in  solutions  of  one-tenth  per  cent.  It  neu- 
tralizes septicemic  virus^  when  present,  in  H  per  cent,  and  fowl  chol- 
era virus  at  1  per  cent 

BoBACio  ACID.— Without  effect  on  anthrax  virus :  destroys  that  of 
black  quarter  in  solutions  of  5  per  cent,  and  that  or  septicsdmia  in  2 
percent 

fTiTBio  AOiD. — ^Destroys  black  quarter  virus,  when  present,  to  the 
esi^nt  of  5  x>er  cent,  and  septicadmic  vims  in  one-fourth  per  cent 

KiTBATB  OF  siLVEB. — One-tcuth  per  cent  destroys  black  quarter 
virus,  either  dry  or  fresh. 

Pebmanoanate  OF  POTASH.— Five  per  cent,  destroys  either  anthrax 
or  fresh  black  quarter  viruses,  and  2  per  cent,  destroys  septicsemic 
virus. 

SxJiiPHATE  OF  OOPPBB. — ^Twenty  per  cent  destroys  vims  of  black 
quarter,  dry  or  fresh;  and  one-fourth  per  cent  is  sufficient  with  septi- 
cemic virus. 

Sulphate  of  ibon. — One-fourth  per  cent  destroyed  the  virus  of 
septicsBmia.  but  20  per  cent  failed  with  black  quarter.  The  sulphates 
of  iron  ana  copper  deserve  more  extensive  investigation,  especially  as 
poisons  for  the  micrococcL 

Htdboohlobio  Aon>« — It  requires  50  per  cent,  to  destroy  the  vims 
of  black  quarter,  while  2  per  cent  destroys  tiiat  of  anthrax  and  one- 
haif  per  cent  that  of  septicemia. 
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Ohlobidb  op  zinc— l8  without  effect  on  the  spores  of  authiax  in  6 
per  cent,  solutions,  actinij:  for  a  month;  destroys  septicemic  yims  in 
solutions  of  2i  per  cent. 

SuLPHUBOUS  Aon>  GAS. — ^Destroys  rods,  but  not  dry  spores  of  char- 
bon,  when  present  in  the  atmosphere,  to  the  extent  of  1  per  cent*;  is 
without  effect  on  the  virus  of  black  quarter;  according  to  Sternberg,  1 
per  cent,  destroys  vaccine  virus. 

Bbominx  oas. — ^Ihis  is  one  of  the  few  agents,  and  the  only  gas, 
which  destroys  the  virus  of  black  quarter  with  certainty. 

This  list  includes  the  most  powerful  disinfectants  which  have  been 
discovered  up  to  this  time,  and  all  of  those  which  have  been  tested  with 
more  than  one  virus.  It  will  be  noticed  that  the  micrococci  of  septi- 
cemia and  fowl  cholera  are  destroyed  with  about  the  same  strength  of 
solution,  while  the  two  viruses  which  form  spores  resist  much  more 
concentrated  disinfectants.  There  are  many  other  agents  to  be  tested, 
some  of  which  have  already  been  tried  with  one  or  the  other  of  the  con* 
tagia  above  referred  to,  and  it  is  hoped  that  the  near  future  will  enable 
us  to  undertake  the  disinfection  <tf  buildings  or  grounds  with  a  certainty 
that  we  will  accomplish  this  in  a  reasonable  time. 

The  method  of  testing  disinfectants  in  the  laboratory  which  I  have 
perfected,  and  which  so  fax  has  given  results  corresponding  so  exactly 
with  inoculation  experiments,  will  be  of  very  great  assistance  in  this 
dass  of  studies.  Formerly,  we  were  obliged  to  make  a  considerable 
number  of  inoculation  experiments  before  we  could  hit  upon  the  exact 
strength  of  disinfectant  necessary  to  destroy  the  virus  in  a  given  time. 
Now,  the  first  trials  can  be  made  in  cultivation  tubes,  and  two  or  three 
inoculations,  to  confirm  thesci  make  our  conclusions  perfectiy  safe. 


OUE  ANIMAL  PLAGUES  AND  THE  MEANS  OP  CONTROLLING 

THEM. 

Each  year,  as  we  sum  up  the  Investigations  that  we  have  made,  and 
compare  them  with  what  has  been  accomplished  bv  others  who  are 
working  in  the  same  field,  we  are  confronted  by  tne  ever-recorring 
question:  What  practical  means  are  at  our  disposal  for  controlling  the 
plagues  which  annually  produce  such  havoc  among  our  different  varie- 
ties of  live  stockt  With  none  of  these  diseases  have  we  any  inter-State 
regulations  for  isolating,  quarantining,  destroying^  or  otherwise  dispos- 
ing of  affected  animals  to  prevent  the  dissemination  of  the  contagion, 
and,  with  many  of  them,  it  is  doubtful  if  such  regulations  ever  will  6r 
can  be  practically  enforced. 

The  annual  destruction  of  our  agricultural  capital,  however,  from  the 
ravages  of  contagious  diseases  reaches  an  enormous  aggregate;  it  is 
increasing  with  the  density  of  our  population  and  the  greater  develop- 
ment of  the  live-stock  industry;  and  it  goes  on  from  day  to  day,  from 
month  to  month,  and  from  year  to  year.  We  may  shut  our  eyes  to  the 
loss ;  we  may  steadily  reftise  to  acknowledge  it ;  we  may  console  our- 
selves with  the  thought  that  those  who  call  our  attention  to  it  are  alarm- 
ists and  are  seeking  to  advance  their  own  interests,  and  yet,  all  the  time, 
there  is  coming  up  a  cry  from  every  section  of  our  country  for  assistance. 
The  fowls  are  dying  with  cholera  from  the  Atlantic  to  the  Pacific,  and 
from  the  British  Possessions  to  the  Gulf  of  Mexico ;  hog  cholera  has 
spread  itself  over  the  great  pork  producing  regions  of  our  country.  Cattle 
are  affected  on  the  Atlantic  seaboard  with  pleuro-pneumonia,  at  the  South 
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with  Texas  fever;  in  the  Southwest  with  charbon  and  Texas  fever,  and  in 
all  parts  of  our  territory  with  black  qnarter,  tuberculosis  and  enzootic 
abortion.  We  even  find  the  markets  of  the  world  closed,  in  some  cases, 
against  our  pork  products  because  of  a  real  or  fancied  danger  ftom 
trichiniasis. 

Until  recently,  there  has  been  but  little  known,  even  by  the  veteri- 
nary profession,  of  the  nature  of  these  diseases  or  of  any  satisfactory 
methods  of  controlling  them ;  but  the  last  half-dozen  years  has  added 
so  much  to  our  knowledge,  and  has  so  materially  modified  the  views  of 
scientists  in  regard  to  available  means  of  prevention,  that  it  seems  de- 
sirable, in  this  report,  to  make  a  brief  review  of  those  plagues  which 
are  doing  the  most  damage  and  which  are  most  worthy  of  Governmental 
consideration. 

PBBVBNTIOW  OF  POWIi  OHOLEBA. 

If  we  examine  the  reports  received  each  year  at  this  Department, 
from  the  different  parts  of  the  country,  we  find  that  chicken  cholera  is 
mentioned  as  being  destructive  to  the  fowls  in  more  than  half  of  the 
counties  heard  from.  The  losses  are  estimated  all  the  way  from  a  few 
hundred  dollars  to  as  high  as  two  hundred  thousand  dollars  in  single 
ooanties,  and,  if  we  consider  that  the  remaining  counties  are  affected  to 
an  equal  extent,  it  is  not  difficult  to  realize  the  immense  amount  of 
capital  that  is  annually  swept  out  of  existence  by  this  plague.  It  may 
be  that  ten  millions  of  dollars  would  cover  the  annual  loss,  but  it  is 
about  as  likely  to  reach  fifteen  or  twenty  miUions. 

The  germs  of  this  disease  enter  the  system  by  the  digestive  organs, 
and  they  are  generally  taken  with  the  food.  The  contagion  is  spread 
by  means  of  the  excrement  of  sick  fowls  or  the  flesh  or  other  parts  of 
dead  ones.  Freqnentiy,  no,  doubty  it  is  carried  considerable  distances 
by  small  birds  which  are  also  subject  to  it. 

If  the  feeding  places  and  runs  are  kept  free  from  these  germs,  there 
is  no  danger  of  the  fowls  ever  becoming  affected.  Of  course  this  could 
be  accomplished  by  a  daily  sprinkUng  with  a  disinfectant,  but  this 
would  be  entirely  too  expensive  a  method  to  be  practical,  even  in  large 
poultry  establishments.  The  most  that  we  can  expect  is  that  when 
cholera  is  in  a  section  the  poultry -owners  will  watch  their  fowls,  and,  in 
case  of  sickness,  at  once  remove  the  affected  birds  from  the  flock.  The 
feeding  grounds  and  houses  should  then  be  sprinkled  with  the  disinfect- 
ant (B^phuric  acid  8  ounces,  water  8  gallons),  and  the  probability  is 
that  no  more  deaths  will  occur  until  the  contagion  is  again  introduced 
from  abroad. 

There  are  many  cases,  however,  in  which  the  runs  are  thoroughly 
infected  and  remain  so  from  year  to  year.  Under  such  circumstances, 
the  poultry  houses  must  be  thoroughly  cleaned  throughout,  and  the 
woodwork  and  floors  completely  saturated  with  the  disinfectant.  Buns 
must  be  fenced  off  for  the  fowls  and  these  inclosures  thoroughly 
sprinkled.  On  a  small  scale  this  may  be  done  with  a  watering  pot,  aud 
on  a  larger  one  with  a  cask  or  barrel  mounted  on  wheels,  as  with  street 
sprinklers.  The  disinfectant  costs  very  little,  even  when  several  barrels 
of  it  are  made ;  it  is  thoronghly  reliable,  and,  consequently,  by  proceed- 
ing in  this  way  poultry  can  he  raised  with  the  greatest  safety,  as  far  as 
this  disease  is  concerned. 

There  are  i)eople,  however,  who,  from  a  disinclination  to  try  anything 
new  that  requires  either  expense  or  exertion,  will  not  watch  their  fowls 
or  disinfect  the  houses  and  feeding  places.  My  experience  with  farmers 
leads  me  to  conclude  that  this  class  comprises  the  great  majority  of 
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poaltry -raisers,  aBd  that,  conseqnently,  although  we  have  a  very  per- 
fect remedy  for  chicken  cholera,  it  has  not  been  and  probably  will  never 
be  generally  adopted.  The  average  farmer  wants  something  different ; 
he  is  willing  to  try  a  remedy,  bat  he  is  not  willing  to  repeat  it  very 
often.  If  an  animal  is  sick,  he  thinks  one  dose  of  medicine  should  cure 
it  ]  and  so,  to  prevent  fowl  cholera,  he  wiU  work  for  a  few  hours,  or  go 
to  a  slight  expense,  but  this  must  be  the  end  of  it ;  he  will  not  trouble 
himself  about  the  fowls  again  for  a  year,  if  he  can  possibly  avoid  it. 

This  being  the  fact,  and  I  doubt  if  any  one  who  attempts  to  intro- 
duce disinfection  and  dose  attention  will  ever  contest  it,  it  is  perfectly 
apparent  that  there  is  but  one  way  of  controlling  this  destructive 
scourge.  The  fowls  must  be  made  insusceptible  to  it;  they  must  be 
granted  an  immunity  from  the  effects  of  the  contagion ;  they  must  be 
enabled  to  run  upon  infected  grounds  and  to  eat  food  soiled  with  the 
active  germs  of  the  disease  and  not  suffer  from  it.  Very  well;  this 
condition,  difBeult  as  it  would  have  appeared  no  longer  than  three  years 
ago,  is  perfectly  feasible  at  this  time,  thanks  to  the  discoveries  made 
within  so  short  a  period.  We  can  change  the  virus  into  a  vaccine,  and 
at  a  comparatively  small  expense  we  can  grant  our  fowls  an  immunity 
from  this  disease.  There  are  even  a  number  of  methods  by  which  this 
can  be  done,  each  of  which  is  sufSciently  perfect  at  the  present  time  to 
be  practical,  but  all  of  which  will  doubtless  be  improved  when  tested^ 
uiH>n  a  larger  scale.  The  choice  between  them  also  depends  upon  their' 
practical  working  when  used  upon  thousands  or  tens  of  thousands  of 
fowls.  How  this  virus  or  vaccine  can  be  made  and  distributed  so  as  to 
reach  the  consumer  in  a  reliable  condition,  will  be  considered  in  a  suc- 
ceeding paragraph. 

What  we  wish  to  insist  upon  is  that  the  investigations  of  this  disease 
have  thrown  so  much  light  upon  its  nature,  and  the  manner  of  its 
spread,  that  we  are  able  to  control  it  in  a  ver^  satisfactory  manner. 
We  have  not  found  a  medicine  that  will  cure  a  diseased  fowl,  and  pos- 
sibly never  shall,  but  we  have  discovered  something  infinitely  better 
and  more  useful — an  approximately  perfect  preventive. 

PREVENTION  OF  HOa  CHOLERA,  OB  STVINE  PLAGUE. 

This  disease  is  still  very  prevalent.  A  large  majority  of  the  counties 
in  some  States  suffered  from  its  ravages  in  1880,  and  we  have  no  reason 
to  believe  that  the  losses  from  it  have  diminished  in  any  degree  since 
that  year.  The  investigations  of  this  Department,  which  have  been 
carried  on  for  a  number  of  years,  have  shown  that  its  extension  was  due 
to  contagion ;  they  have  enumerated  the  symptoms  and  pointed  out  the 
diseased  organs ;  they  have  even  indicated  the  bacterial  parasite  which 
is  responsible  for  originating  the  plague.  This  is  much — ^it  is  &.r  more 
than  the  most  sanguine  veterinarian  could  have  reasonably  expected  to 
see  accomplished  in  so  short  a  time.  Still  we  lack  something.  We  know 
our  enemy,  but  we  have  not  conquered  him.  The  mortality  from  this 
X>est  continues  unabated;  and  until  we  have  introduced  some  effectual 
means  of  controlling  this,  the  great  practical  end  of  these  investigations 
has  not  been  reached. 

in  what  direction  shall  we  look  for  this  much  desired  remedy  t  Oan 
we  disinfect  the  great  bog  pastures  of  the  West  and  South  t  Oan  we 
reasonably  hope  in  our  present  circumstances  to  quarantine  or  destroy 
the  thousands  of  diseased  animals  now  annually  to  be  found  in  our  vari- 
ous States  t  No,  indeed ;  the  thing  is  plainly  impossible.  The  demon- 
stration of  the  contagiousness  of  the  disease  has  enabled  our  agricndtur- 
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tots  to  do  BomethiDg  to  prevent  its  spread ;  but  without  organized  efforts 
tbe  individual  fanner  is  practically  at  the  mercy  of  the  disease. 

Our  investigations  have  shown  that  the  plague  is  a  non-recurrent  fever^ 
and  that  the  germs  might  be  cultivated ;  they  have  even  proved  that 
these  germs  may  be  made  to  lose  their  virulent  qualities  and  produce 
a  mild  affection.  Surely,  we  have  here  sufBcient  evidence  to  show  that 
a  reliable  vaccine  might  be  easily  prepared,  if  we  carried  our  inves- 
tigations but  a  little  way  farther.  If  we  had  such  a  vaccine,  if  it  were 
furnished  in  sufBcient  quantities  and  of  a  reliable  strength,  if  it  proved 
safe  in  the  hands  of  the  farmer,  would  not  our  problem  be  solved! 
Gould  we  reasonably  expect  anything  more  or  better  for  this  disease  t 

M.  Pasteur  *  has  recently  confirmed  our  American  investigations  in  a 
very  complete  manner.  He  shows  that  the  disease  is  produced  by  a 
micrococcus,  that  it  is  non-recurrent,  that  the  virus  may  be  attenuated 
and  protect  from  subsequent  attacks,  and  he  promises  a  vaccine  by 


This  should  certainly  inspire  our  people  with  confidence,  and  it  should 
incite  our  authorities  to  give  die  suffering  pork-producers  the  full  bene- 
fit of  these  discoveries  at  the  earliest  possible  moment.  There  may  be 
objections  to  vaccination,  and  I  doubt  not  these  are  of  a  certain  impor* 
tance,  but,  with  hog  cholera  already  distributed  over  our  whole  hog- 
raising  territory,  these  can  have  but  little  weight  compared  with  the 
incalculable  benefit  that  would  be  conferred  by  a  practicable  system  of 
vaccination. 

PBSVEKTiON  OF  TEXAS  FEVEB. 

With  Texas  fever  we  have  a  number  of  exceedingly  dif&cult  problems 
to  solve.  The  conditions,  in  this  case,  are  very  different  from  those 
connected  with  either  fowl  cholera  or  swine  plague.  With  this  disease 
we  have  an  infected  and  an  uninfected  part  of  the  country,  between 
which  a  very  definite  line  may  be  drawn.  The  question  of  greatest 
importance  in  this  case  is  to  stop  the  encroachment  of  the  infection  upon 
tbe  previously  healthy  country.  Before  this  can  be  accomplished,  the 
border  line  of  the  infected  district  must  be  traced  from  the  Atlantic 
coast  of  Virginia  to  its  southwestern  terminus.  During  the  past  sum- 
mer we  succeeded  in  locating  nearly  two  hundred  miles  of  lliis  line  in 
the  State  of  Virginia.  At  present,  it  appears  as  though  there  would  be 
at  least  another  hundred  nules  of  this  line  to  trace  before  we  can  feel 
certain  of  the  distribution  of  the  infection  in  this  one  State.  Through 
li^orth  Carolina,  South  Oarolina.  and  Georgia  we  already  know  the  loca- 
tion of  the  greater  part  of  this  line  with  sufiicient  accuracy.  From  this 
westward,  however,  we  are  in  the  greatest  doubt,  and  it  will  be  neces- 
sary to  examine  almost  every  mile  until  we  are  across  the  Mississippi 
Valley. 

That  the  disease  is  advancing  toward  the  itTorth  with  comparatively 
rapid  strides,  in  the  district  so  far  examined^  can  no  longer  be  con- 
tested. Is  this  equally  true  in  the  Mississippi  Valley  f  And,  if  so,  what 
is  the  rate  of  progress  towards  the  great  cattle  regions  of  Kentucky^  ILli- 
uois,  Iowa,  Missouri,  and  Kansas  t  And  how  many  miles  must  still  be 
crossed  before  tiiese  regions  are  invad^  f  What  significant  questions 
are  these  for  one  of  our  greatest  agricultural  industries ;  and,  yet,  who 
has  thought  of  them,  who  knows  their  import,  who  has  any  definite 
knowledge  of  the  situation! 

When  the  infected  district  is  once  accurately  outlined,  the  work  may 

*  L.  Pastbxtb:  Snr  le  roaget,  oa  mal  louge  des  poros.     Ckmptea  Bendui,  xcv.,  p.  USO. 
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be  bogim  with  intelligence  and  system.  There  most  be  laws  that  will 
absolutely  prevent  the  driving  of  cattle  from  the  infected  to  the  unin- 
fected sections,  except  daring  the  months  of  December  and  Januaiy. 
It  is  probable  that  cattle  may  be  carried  for  slaughter  over  fenced  rail- 
roads without  danger.  In  the  £ast,  this  law  will  not  be  a  matter  of 
inconvenience  to  any  one  except  the  petty  cattle  dealers  of  Virginia, 
who  buy  stock  cattle  in  the  infected  parts  and  represent  them  to  their 
customers  as  coming  from  uninfected  counties.  It  is  these  unscrupu- 
lous men  who  are  responsible  for  much  of  the  loss  which  annually  occurs, 
and  they  are  about  the  only  class  of  people  who  are  not  anxious  for  leg- 
islation regulating  this  traffic  and  protecting  the  healthy  stock  of  the 
State.  Fat  cattle  dipped  or  driven  to  market  would  not  be  troubled, 
as  the  greater  part  of  these  go  to  the  boats  at  Richmond,  West  Point, 
or  Norfolk :  and  all  these  points  being  within  the  infected  district  no 
harm  could  possibly  be  done.  In  the  West,  too,  I  have  no  doubt  but 
that  arrangements  could  be  perfected  which  would  completely  protect 
the  country,  and  at  the  same  time  allow  all  necessary  movement  of 
cattle. 

Besides  the  movement  of  cattle  referred  to  in  the  preceding  para- 
graph, there  is  another  kind  of  movement  which  it  is  of  equal  impor- 
tance to  regulate.  I  refer  to  cattle  running  at  large  in  the  roads,  com- 
mons, and  woods  along  the  border  line  of  the  infected  district,  and  for 
ten  or  fifteen  miles  on  each  side  of  it.  Such  commons  are  always  first 
infected,  and  it  is  by  means  of  them  that  the  infection  is  so  gradually  and 
surely  advancing.  K  what  is  known  in  the  South  as  the  ^' fence  law" 
could  be  rigidly  enforced  in  each  of  the  counties  bordering  on  the  in- 
fiected  district,  it  would  probably  do  more  than  anything  else  to  check 
this  advance,  and,  in  the  opinion  of  many  who  live  in  this  section,  it 
would  cause  the  infection*  to  die  out  in  most  of  the  recently-infected 
counties.  Such  a  law  is  already  in  force  in  many  parts  of  the  South, 
though  with  no  idea  of  combating  this  disease,  and  is  regarded  as  the 
greatest  boon  ever  conferred  on  the  agriculturists  of  those  sections.  The 
enforcement  of  such  a  law,  along  the  line  of  infection,  to  arrest  the  prog* 
n^  of  the  disease,  would  then  be  a  benefit  rather  than  an  injury,  even 
to  those  most  directly  interested.  That  such  a  law  would  bo  practical 
and  effectual  is  believed  by  many  of  the  most  intelligent  and  best- 
informed  gentlemen  who  have  had  experience  with  this  plague. 

Oontrolhng  the  movement  of  cattle  in  this  narrow  belt  of  country 
would  not  only  stop  the  encroachment  of  the  infected  district^  but  it 
would  at  once  put  an  end  to  the  greater  part  of  those  annual  losses 
which  are  becoming,  year  by  year,  more  widespread  and  more  disheart- 
ening. The  losses  of  cattle  in  this  belt  are  for  the  most  part  due  to 
their  pasturing  on  infected  roads  and  commons,  and  if  the  cattle  in  this 
district  were  kept  on  fenced  pastures  the  losses  would  stop.  Again, 
the  outbreaks  north  and  west  of  the  line  are  always  caused  by  cattle 
which  have  been  brought  across  it,  and  hence  stopping  this  movement 
effectually  removes  the  danger.  By  these  measures,  then,  the  most 
important  indications  would  be  met,  and  the  greater  part  of  the  losses 
would  be  stopped. 

There  are,  however,  three  classes  of  losses^  of  less  national  importance, 
it  is  true,  but  still  of  great  magnitude,  which  would  not  be  affected  ana 
which  cannot  well  be  controlled  by  legislation.  It  is  a  fact  brought  out 
by  the  investigations  of  the  past  year  that  it  is  dangerous  to  move  cat- 
tie  in  summer,  even  from  one  part  of  the  infected  region  to  another  part 
of  it;  and  this  is  particularly  true  in  moving  them  from  a  recently- 
infected  section  to  one  that  has  been  longer  infected.    Why  Uus  is  so. 
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we  are  not  yet  in  a  poBition  to  jpdg0,  but  that  the  deaths  are  frequent 
which  follow  the  moving  of  cattle  for  only  a  few  miles,  or  even  from  one 
field  to  another,  we  are  very  certain  from  a  considerable  number  of  eases 
reported  to  us  irom  various  sections. 

A  second  and  very  serious  loss  occurs  from  shipping  fat  cattle  from 
jast  outside  of  the  infected  district  to  the  markets  of  Charleston^  Sa- 
Taimah,  Mobile,  and  other  large  cities  of  the  South,  even  in  winter. 
Fat  cattle  are  very  subject  to  this  disease,  and  the  loss  to  shippers  and 
batchers  is  very  severe.  Again,  it  is  asserted  that  many  cattle  affected 
with  Texas  fever  are  killed  and  their  flesh  sold  as  food  in  these  markets, 
and,  consequently,  the  local  boards  of  health  feel  inclined  to  entirely 
prohibit  the  entrance  of  such  cattle  within  their  jurisdiction*  Such  a 
restriction  necessarily  acts  as  a  double  hardship.  It  prevents  the  x)eople 
of  these  cities  from  obtaining  the  only  really  good  and  well-fatted  beef 
that  ever  comes  to  them,  and  it  withdraws  the  best  markets  that  have 
heretofore  been  open  to  the  cattle-raisers  of  a  large  section  of  country. 

The  third  class  to  which  I  refer  is  the  thoroughbred  cattle  imported 
into  the  South  as  a  means  of  improving  the  native  animals  of  this  grea^ 
section.  No  matter  to  what  part  of  the  infected  district  they  are  taken, 
whether  to  Eastern  or  Southern  Virginia,  to  Middle  North  Caroliuft,  to 
the  greater  part  of  Georgia,  AUirbama,  Mississippi,  Louisiana,  Arkansas, 
or  Texas,  the  most  of  them  pay  the  penalty  by  dying  of  Texas  fever 
within  the  first  two  years,  and  the  remainder  are  never  sa&  from  its 
attacks.  These  deaths  have  been  generally  attributed,  erroneously,  to 
the  effect  of  change  of  climate,  to  the  character  of  the  food,  to  the  heat 
of  the  sun,  and  to  various  other  conditions  of  life ;  but  it  results  clearly 
from  my  observations  that,  in  the  Immense  majority  of  instances,  they 
are  due  to  Texas  fever  and  nothing  else.  The  acclimatization,  so  callea, 
is  the  immunity,  more  or  less  complete,  which  the  survivors  of  t^ese 
cattle  acquire  as  the  result  of  a  mild  attack.  This  class  of  losses  reaches 
a  very  large  aggregate  each  year,  because  the  animals  are  thoroughbred 
and  of  great  value.  I  have  known  of  the  deaths  of  a  number  of  animals 
valued  at  over  one  thousand  dollars  ea<^h.  And,  finally,  the  indirect 
loss  arising  from  the  discouragement  to  the  development  of  the  cattle 
industry  in  this  enormous  territory  is  something  incalculable. 

How  such  losses  are  to  be  prevented  in  the  future  is  a  problem  that 
can  only  be  decided  by  a  complete  scientific  investigation  of  this  disease. 
If  the  cattle  which  are  comprised  in  the  three  classes  under  considera- 
tion  could  be  easily  and  safely  vaccinated  with  an  attenuated  virus,  and 
thus  protected  fi*om  future  attacks^  the  difficulty  would  be,  in  a  great 
measure,  removed.  It  must,  theren)re,  be  one  of  the  great  objects  of 
these  investigations  in  the  future  to  reach  definite  conclusions  on  this 
important  matter. 

The  feeding  of  astringent  mixtures  to  susceptible  animals  which  run 
on  infected  pastures  is  believed  by  many  to  be  a  sure  preventive  of  the 
disease;  others  do  not  regard  the  practice  as  of  any  special  benefit  If, 
however,  the  germs  are  taken  into  the  system,  as  usually  occurs  with 
charbon,  by  way  of  abrasions  of  the  mucous  membranes  of  the  mouth 
and  pharynx,  caused  while  eating  dry,  woody  grasses,  it  is  possible  that 
such  remedies  may  have  a  certain  effect.  But,  while  they  may  change 
the  character  of  the  wounds  which  they  reach  in  such  a  manner  as  to 
prevent  the  inoculation  of  these  with  germs,  it  is  evident  that  &esh 
wounds  are  continually  liable  to  occur  when  grazing,  and  there  would 
be  many  chances  of  infection  which  could  not  be  guarded  against  in 
this  way.    Whether  such  agents  have  any  protective  effect  whatever 
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is  still  an  open  question,  but  it  is  one  which  it  seems  to  me  is  worthy  of 
some  investigation. 

Baffin's  mixture  has  long  eiyoyed  considerable  popularity.  It  is  com- 
posed of  the  following  substances: 

Salt^  i  gallon. 

Sulphur,  i  pint. 

Saltpeter,  i  pint, 

Ck>pperas,  i  gilL 

These  are  well  mixed  together  and  kept,  instead  of  common  salt,  al- 
ways within  the  reach  of  the  cattle. 

Other  people  use  lime,  sulphur,  and  salt,  and  still  others  red  clay, 
salt,  sulphur,  and  saltpeter. 

I  will  add  a  few  woids  to  these  considerations  for  the  benefit  of  the 
sufferers  in  a  large  belt  of  territory  near  the  infected  district,  who  have 
not  heretofore  understood  the  nature  of  this  disease  or  the  cause  of  its 
ravages.  Every  outbreak  of  the  plague  has  been  traced,  though  some- 
times with  much  trouble,  to  the  infection  of  the  roads  or  pastures  by 
cattle  from  an  infected  district.  The  safety  of  the  stock,  in  this  sec- 
tion, depends  upon  its  being  rigidly  kept  upon  well-fenced  pastures,  to 
which  no  strange  cattle  can  ever  gain  entrance.  Thus  fenced  and  se- 
cluded, it  is  sate,  but  allowed  to  run  for  only  a  single  hour  upon  the 
dangerous  roads  and  commons,  between  April  and  November,  and  all 
may  be  lost.  If  cattle  must  be  purchased  from  the  infected  district,  or 
from  uncertain  sources,  they  should  only  be  brought  to  the  farm  in  De- 
cember or  January.  Movements  may  sometimes  be  made  with  safety 
in  I^ovember  and  February,  but  this  is  not  always  the  case,  and  the 
prudent  farmer  will  under  no  circumstances  incur  the  risk.  With  these 
precautions  hundreds  of  thousands  of  dollars  might  be  saved  annually 
by  the  cattle-owners  in  the  territory  referred  to. 

PBBVBNTION  OF  PLEUB0-PKEX7M0NIA. 

The  management  of  this  disease  requires  more  careful  consideration 
than  does  that  of  any  other  plague  which  affects  our  live  stock.  Al- 
though the  district  already  overrun  is  large,  and  the  losses  from  its 
ravages  amount  to  a  considerable  sum,  they  are  so  insignificant  as  com- 
pared with  the  vast  areas  and  the  enormous  herds  of  the  Soutii  and 
West,  which  are  endangered  by  its  presence  on  this  side  of  the  Atlantic, 
that  we  must  of  necessity  base  our  action  rather  upon  the  welfare  of  the 
latter  than  upon  the  sufferings  of  the  former.  GQiere  can  be  no  doubt, 
then,  that  this  disease  should  receive  immediate  attention,  and  that 
the  only  object  kept  in  view  should  be  its  complete  extinction  by  the 
most  summary  measures  at  our  command.  The  work  is  one  which 
should  be  placed  in  the  hands  of  a  commission  of  undoubted  ability  and 
of  sterling  integrity,  for  both  qualities  will  be  needed  and  tested  to 
the  utmost  before  satisfactory  results  are  reached. 

We  can  recommend  no  temporizing  measures  in  regard  to  this  affec- 
tion; the  only  ones  applicable  are  quarantine,  restriction  of  the  move- 
ment of  cattle,  slaughter  of  affected  animals,  and  disinfection.  The 
details  for  this  work  have  been  so  often  insisted  upon,  and  so  thoroughly 
discussed  in  recent  publications  by  Professor  Law,  that  it  is  not  necces- 
sary  for  me  at  present  to  consider  them.  We  may  feel  assured,  how- 
ever, that  with  laws  giving  the  power  to  inspect,  buy,  and  destroy  cattle, 
and  to  control  the  movements  of  these  animals  at  discretion,  there  would 
be  no  serious  difficulty  in  freeing  our  country  from  this  destructive 
plague. 
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Fioin  the  standpoint  of  the  investigatory  there  are  two  points  which 
it  seems  important  to  mention  in  this  place.  The  vims  of  this  disease 
needs  to  be  studied  more  carefolly  with  a  view  to  disinfection.  We 
onght  to  know  how  to  destroy  the  vims  which  has  accumulated  in  a 
stable  in  the  most  thorough  manner  and  in  the  shortest  possible  time. 
As  it  is.  we  know  nothing  definite  of  the  action  of  disinfectants  on  the 
vims  of  this  disease,  and  our  attempts  to  disinfect  buildings  or  grounds 
are  feu*  from  certain  or  satisflEkctory  on  this  account 

Again^  the  vims  of  pleuro-pneumonia  should  be  more  carefully  inves- 
tigated, in  order  to  determine  if  it  is  possible  to  obtain  a  tme  vaccine 
fimn  it — one  that  might  be  used  to  protect  cattle  from  the  disease,  with- 
out danger  to  susceptible  animals.  It  may  not  be  particularly  imiK>r- 
tant  just  at  this  time  to  have  such  a  vaccine,  but  with  so  much  of  the 
disease  in  tUs  country  it  is  liable  at  any  time  to  be  carried  to  the  open 
pastures  of  the  West,  and  in  such  a  case  a  safe  vaccine  would  be  worth 
millions  of  dollars  to  us.  At  present  it  seems  that  such  a  vaccine  would 
not  be  an  impossibility,  and  hence  it  is  worthy  of  a  thorough  investiga- 
tion* 

PBBVENTION  OF  OHABBON  AND  BLACK  QTTABTEB. 

These  two  diseases,  formerly  supposed  to  be  but  different  manifesta* 
tions  of  the  same  affection,  are  now  known  to  be  entirely  distinct,  and 
are  caused  by  two  very  different  bacterial  parasites.  They  depend  more 
upon  the  nature  of  the  soil  than  most  other  contagious  diseases,  and 
consequently  the  outbreaks  are  confined,  as  a  rule,  to  a  single  fEurm  or 
to  a  restricted  area  of  country,  though  there  have  been  notable  excep- 
tions to  this.  We  occasionally  hear  of  a  disease  in  the  New  Enghmd 
or  Middle  States  which  is  supposed  to  be  charbon,  but  generally  such 
accounts  come  firom  the  West,  and  more  particularly  from  the  southern 

Krt  of  the  Mississippi  Valley.  Undoubtedly  there  has  been  much  char- 
n  on  these  rich  aUuvial  lands  after  the  frequent  inundations  to  which 
they  are  subjected ;  but  we  have  no  data  for  estimating  either  the  ex- 
tent of  the  ii^ected  districts  or  the  value  of  the  animals  that  have  been 
lost. 

Black  quarter  and  black  legis  a  disease  that  appears  to  be  much  more 
frequent,  and  occurs  in  all  parts  of  the  country.  The  number  of  animals 
which  die  from  it  is  evidently  very  large,  and  their  value  must  therefore 
be  considerable. 

I  have  already  discussed  at  considerable  length  the  method  of  vacci- 
nation for  charbon  and  that  of  inoculation  for  black  quarter,  which  are 
now  being  practiced  in  Fnuice. '  Both  could  probably  be  greatly  im- 
proved upon  and  rendered  more  suitable  to  our  conditions.  So  scat- 
tered are  these  diseases  in  our  country  that  a  general  system  of  vac- 
cination for  them,  as  is  practiced  in  France,  could  never  be  advisable. 
But  wherever  there  is  a  farm  (and  there  are  undoubtedly  many  such) 
where  the  disease  returns  from  year  to  year  and  destroys  numbers  of 
animals,  it  would  be  proper  to  use  a  vaccine  and  protect  the  stock  from 
it  in  the  fixture.  Indeed,  this  seems  to  be  the  only  means  of  protection 
which  we  are  able  to  extend  to  the  mcyority  of  our  fEurmers  in  the 
present  condition  of  science. 

PBEVENTION  OF  TUBEROXSLOBIS. 

This  disease  may  develop  in  almost  all  of  our  domesticated  animals, 
and,  as  is  well  known,  it  is  one  of  the  worst  scourges  affecting  the  hu- 
man race.    It  is  most  frequently  met  with  in  cattle,  and  particularly  in 
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milclL  COWS.  Where  large  herds  are  kept  fai  stables,  as  is  the  case  in  the 
Ticinlty  of  all  of  oar  large  cities,  the  conditions  are  most  favorable  to  its 
propagation,  and  when  once  introdaoed  into  snch  stables  it  frequently 
attacks  a  large  proportion  of  the  cows  that  are  in  them.  While  inspect- 
ing the  cow  stables  of  New  York  City  for  pleoro-pnenmonia,  many  cases 
of  this  kind  came  under  my  observation.  In  one  stable,  veiy  well  ven- 
tilated, clean,  and  comfortable,  as  far  as  I  could  see,  where  the  cows 
were  even  allowed  to  spend  the  greater  part  of  the  day  on  the  pastures, 
twenty-four  out  of  thirty-one  animals  were  plainly  affected  with  this 
disease. 

It  is  not  entirely  confined  to  stabled  cows,  however,  for  I  have  fk^- 
quently  observed  infected  herds  in  country  districts,  the  progress  of 
the  disease  and  the  intensity  of  its  effects  varying  but  littie  from  what 
is  seen  in  cities.  Still,  my  impression  is,  that  it  is  much  less  common 
in  the  country  than  among  the  stabled  cows  of  cities. 

The  interest  in  this  disease  is  at  present  greater  than  in  any  other, 
perhaps,  because  of  the  supposed  discovery  of  a  bacterial  parasite, 
which  may  be  cultivated  and  will  produce  the  disease  when  inoculated. 
Nor  can  this  interest  be  too  great,  for,  in  the  past,  this  disease  has  been 
strangely  neglected,  notwithstanding  the  fact  that  about  one  hundred 
and  fifty  thousand  of  our  people,  and  probably  some  millions  of  dollars 
worth  of  animals,  annually  succumb  to  it. 

Whether  the  discovery  of  Koch  is  confirmed  by  ftiture  investigations 
or  not,  it  seems  to  me  that  there  is  not  a  shadow  of  doubt  that  this  is 
an  inoculable  and  contagious  disease,  due  to  a  virus  just  as  specific  in 
its  characters  as  is  the  virus  of  chicken  cholera,  hog  cholera,  anthrax, 
black  quarter,  or  pleuro-pneumonia.  There  have  been  many  doubts 
tiirown  upon  this  view,  particularly  by  English  and  American  investi- 
gators, whose  researches  have,  as  a  rule,  l^n  confined  to  very  narrow 
grooves,  and  who  have  completely  ignored  the  experiments  of  some  of 
tiie  most  able  scientists  of  our  time.  Starting  with  the  unjustifiable 
and  illogical  assumption  that  tubercle  is  a  specific  lesion,  and  can  only 
be  produced  in  one  way,  they  have  gone  on  to  show  that  non-specific 
inflammations  induced  by  irritation  may  produce  granulations  which 
are  anatomically  and  histologically  identical  with  spontaneous  tubercu- 
losis. From  tills  it  was  not  a  long  stride  to  the  conclusion  that  tubei> 
des  always  arise  fi:om  non-specific  inflammations,  particularly  of  the 
serous  membranes. 

After  a  long  series  of  researches,  one  of  our  American  scientists  very 
recently  reaches  the  conclusion  that  "The  natural  history  of  tubercu- 
losis, just  narrated,  is  surely  a^inst  the  existence  of  a  special  poison, 
such  as  now  offered  again  by  Koch,  It  is  clearly  proved  that  no  infec- 
tive agent  is  required  to  produce  tuberculosis.''  Again,  we  are  told  that 
"In  non-scrofulous  animals,  viz.,  other  than  rabbits  and  guinea-pigs, 
neither  Bobinson,  nor  Wood  and  myself,  nor  any  other  experimenter, 
ever  succeeded  in  producing  tuberculosis  by  inoculation,  unless  done 
into  peritoneum  or  anterior  chamber  of  the  eye.  No  one,  including 
Koch,  ever  produced  tuberculosis,  in  animals  not  predisposed  to  it,  by 
inoculations  into  the  skin  for  instance."* 

The  numerous  experiments  of  both  Chauveau  and  Tonssaint  are 
strangely  ignored  in  the  above  discussion,  just  as  they  must  always  be 
where  such  conclusions  are  reached.  How  can  any  one  explain  the 
eleven  experiments  of  Chauveau,  in  which  tuberculosis  was  invariably 

*H.  F.  FoRMAD,  B.  M.,  M.  D.:  The  Bacillas  Tuberculosis,  &o.  Studies  from  tht 
Path4>logioal  Laboratory  of  the  Univereity  of  Fmneylvania,  No.  XI,  pp.  9  and  10. 
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produced  in  calves  by  tbe  ingestion  of  even  small  quantities  of  tnber* 
colons  matter  with  tbe  food  t  How  explain  the  intravascnlar  injections 
of  tubercular  material  with  calves,  horses,  and  asses,  which  were  equally 
successful  t  And  how.  above  all,  the  successful  inoculation  experi- 
ments of  the  same  autnor  made  with  calves,  horses,  asses,  and  mules 
by  inocolations  into  the  subcntaneous  connective  tissue  and  even  into 
tiie  skin  its^* 

Then  there  are  the  nnmerous  experiments  of  Toussaint — over  two 
hundred,  as  he  assures  us — ^in  some  of  which  he  has  invariably  pro- 
duced tuberculosis  in  pigs  by  feeding  tuberculous  matter,  or  by  Inocu- 
lations into  the  subcutaneous  connective  tissue  with  tissue-juices,  or 
even  the  blood  of  diseased  animals.! 

Sorely  such  experiments  cannot  be  dismissed  as  unworthy  of  consid- 
eration. The  experiments  of  Ohauveau  and  Toussaint  also  throw  much 
light  on  the  tubercles  produced  by  non-spedflc  inflammations.  These 
are  really  but  false  tobercles,  and  inoculations  with  them  never  induce 
toberculosis.  Such  a  fact  should  be  enough  to  satisfy  the  most  exact- 
ing that  there  is  an  essential  difierence  between  the  two  classes  of 
lesions,  no  matter  how  similar  they  may  appear  to  the  histologist. 

It  is  not  my  purpose  to  discuss  this  highly  important  question  at 
greater  length  in  this  report  My  object  is  simply  to  call  attention  to 
the  disease  as  one  worthy  of  immediate  attention  in  the  investigations 
of  this  Department.  If  tuberculosis  is  a  contagious  disease,  and  gener- 
ally produced  by  contagion,  then  it  follows,  as  a  consequence,  that  it 
can  be  prevented  by  the  measures  applicable  to  other  similar  plagues. 
Gntie  isolation  or  destruction  of  diseased  animals  and  disinfection  would 
undoubtedly  accomplish  much.  It  is  for  the  investigations  of  the  future, 
however,  to  decide  what  disinfectant  can  be  safely  used,  and  how  long 
and  in  what  strength  it  must  be  applied  to  be  effectual. 

PBEVENTION  OP  THE  ENZOOTIO  ABOBTION  OP  DAISY  COWS. 

This  disease,  which  evidently  depends  upon  some  form  of  contagion 
for  its  causation,  has  been  estimate  to  produce  an  annual  loss,  in  the 
State  of  New  York  alone,  of  several  millions  of  dollars.  At  present  the 
affection  is  widely  distributed  over  the  country,  and  if  the  estimates  in 
regard  to  Kew  York  were  not  greatiy  exaggerated,  the  annual  loss 
from  this  source  must  be  equal  to  or  greater  than  from  any  other  dis- 
ease. The  dairymen  have  settled  down  to  the  conclusion  that  nothing 
can  be  done  to  check  this  scourge,  and  they  dislike  so  much  to  have  its 
presence  in  their  dairies  known  that  the  public  hears  littie  in  regard 
to  it. 

If,  as  seems  likely  from  our  general  knowledge  of  the  contagia,  the 
germs  of  this  disease  are  first  scattered  upon  the  stable-floors  and  upon 
tbe  grounds  where  the  cattle  run,  to  be  taken  into  the  system  by  soiled 
food,  bv  the  dust  which  rises  and  floats  in  the  air,  or  in  some  similar 
way  5  then  a  thorough  and  continuous  disinfection  of  the  stables  and 
runs  should  have  a  very  marked  effect  in  controlling  it.  In  one  rather 
large  and  plainly  infected  herd  I  have  put  this  idea  into  practice  with 
the  happiest  results — ^the  disinfectant  being  a  1  per  cent,  solution  of 
sulphuric  acid. 

It  is  very  desirable  that  this  trouble  should  be  thoroughly  investi- 
gated, with  a  view  of  revealing  its  cause  and  the  best  disinfectants  that 

*  BeeueU  de  M^dne  ViUHnaire,  1972.  p.  837. 
t  (hmptm  Mcndui,  zo,  p.  754,  and  zoiii,  p.  881. 
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are  applicable  in  its  treatanent.  There  certainly  is  no  disease  of  onr 
domesticated  animals  in  wfaicU  the  probabilities  are  better  for  valnable 
practical  results. 

PRETENTION  OF  TSIOHINOSIS. 

This  afifection,  which  has  served  as  a  pretext  for  shutting  out  Ameri- 
can pork  products  from  the  markets  of  various  European  countries, 
deserves  more  attention  at  our  hands  than  it  has  so  far  received.  Is  it 
true,  that  with  every  one  thousand  hogs  examined  there  will  be  found 
ten  or  fifteen  times  as  many  of  the  American  animals  infested  with  this 
parasite  as  of  those  in  European  oountries  f  If  this  is  the  case,  why  is 
it  that  our  hogs  are  infected  in  so  much  greater  proportion  t  And  by 
what  means  can  we  lessen  this  infection  t  Burely  these  are  questions 
which  should  be  thoroughly  investigated. 

In  the  mean  time,  what  can  we  do  to  make  our  pork  safe  for  even  those 
consumers  who  insist  upon  eating  it  uncooked  t  Are  the  recent  French 
investigations  reliable,  from  which  it  has  been  concluded  that,  in  the 
vast  majority  of  cases,  the  trichinae  of  well-salted  meats  are  dead,  and, 
therefore,  incapable  of  doing  harmt  Or,  can  we  easily  and  cheaply 
render  all  of  our  pork  products  perfectly  safe  by  freezing,  as  seems  to 
have  l)een  demonstrated  by  other  investigations!  If  this  happens  to 
be  the  caAe,  we  could  send  any  variety  of  pork  products  abroad  and 
guarantee  it  absolutely  free  from  living  trichinae.  In  years  when  tlio 
over-production  is  as  great  as  sometimes  happens,  our  ability  to  do  this 
would  be  a  matter  of  great  importance  to  us. 


WHY  THE  DEPAETMBJTT  OP  AGEIOULTURB  SHOULD  FUR. 
NI8H  VACCINE  FOE  CONTAGIOUS  DISEASES. 

From  the  short  review  of  our  animal  plagues,  and  tilie  means  of  con- 
trolling Ihem  which  is  made  above,  it  becomes  apparent  that  we  have 
four  contagious  diseases,  widely  disseminated  over  the  country,  which 
may,  as  it  would  appear,  be  prevented  by  any  safe  method  of  vaccination . 
There  are  a  number  of  methods  of  preparing  vaccine  and  of  performing 
the  operation,  but  which  of  them  should  be  recommended  by  this  De- 
partment can  only  be  decided  after  a  very  extensive  series  of  experi- 
ments. And  such  experiments  can  only  be  made  by  the  Oovemmeut 
because  of  the  expense  connected  with  them. 

Suppose,  however,  we  have  decided  that,  for  example,  the  method  of 
Pasteur  is,  all  things  considered,  the  best  for  us  to  adopt.  Suppose  we 
say  to  our  farmers  all  over  the  country  that  they  can  prevent  chicken 
cholera,  and  hog  cholera,  and  anthrax,  and  black  leg  by  using  a  vaccine 
that  is  made  according  to  the  directions  of  this  eminent  scientist.  Can 
we  possibly  expect  any  practical  results  to  follow  such  an  announce- 
ment t  No,  indeed ;  because  no  one  can  vaccinate  against  these  diseases 
unless  they  are  supplied  with  the  vaccine.  And  this  is  so  difficult  to 
make  that,  outside  of  Pasteur's  laboratory,  no  experiments  in  the  pro- 
duction and  use  of  it  have  been  published  as  successful,  up  to  this  time, 
with  the  single  exception  of  my  own.  We  can  hardly  expect  this  vac- 
cine to  be  supplied  in  a  reliable  form  by  any  individuals,  therefore ;  and, 
as  in  aU  cases,  it  seems  to  deteriorate  within  a  few  weeks  after  it  is 
made,  we  cannot  draw  our  supplies  from  M.  Pasteur's  laboratory  with 
any  confidence  of  satisfactory  results. 

There  is,  consequently,  but  one  course  open  to  us  if  we  desire  any 
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practical  results  &om  these  recent  and  Talnable  discoveries:  the  De- 
partment of  Agriculture  must  establish  a  laboratory  to  which  the  people 
can  apply  at  any  time^  and  be  certain  of  receiving  fresh  and  reliable 
vaccine,  v 

It  may  be  that  in  the  near  future  it  will  be  possible  to  protect  our 
animals  from  Texas  fever  by  vaccination^  and,  if  so,  this  would  be  an 
additional  work  for  such  a  laboratory  to  carry  on.  If  the  system  should 
be  generally  adopted,  however,  the  diseases  which  I  have  mentioned, 
and  to  which  prevention  by  vaccination  seems  to  be  more  particularly 
applicable,  would  give  ample  employment  to  a  larger  force  than  is  likely 
to  be  devoted  to  it  for  some  years. 

At  present  we  need  such  a  laboratory  for  making  vaccine  for  our  own 
experiments  with  the  different  methods,  and  for  working  out  the  many 
practical  details  which  are  necessarily  connected  with  any  method  that 
should  be  adopted  and  carried  forward  on  so  large  a  scale  as  this  must 
be  to  meet  the  demands  of  our  extensive  territory.  This  can  only  be 
accomplished  in  a  laboratory  fitted  up  for  this  special  work,  and  hence 
these  discoveries  can  never  be  made  practical  until  the  Department  pro- 
vides such  fjEbcilities. 

To  sum  the  whole  matter  up  in  a  few  words,  the  investigations  of  the 
last  few  years  have  made  it  perfectly  apparent  that  our  animal  plagues 
are  due  to  bacterial  parasites;  that  these,  with  some  of  the  most  impor* 
tant  diseases,  are  widely  disseminated,  and  can  only  be  combated  by 
making  our  animals  insusceptible  to  them;  that  all  animals,  even  the 
most  vigorous  and  the  best  cared  for,  are  susceptible  until  they  have 
had  a  mild  attack,  which  alone  seems  sufficient  to  grant  them  immunity* 
The  tendency  of  all  recent  research  has  been  to  produce  such  a  mild 
attack  by  means  of  attenuated  virus,  and  to  thus  put  the  animals  in  a 
position  to  encounter  the  most  virulent  germs  without  danger.  To  adopt 
Uiis  method  of  prevention  we  must  have  the  prepared  virus,  and  to  get 
reliable  virus  at  a  reasonable  expense  there  seems  no  other  way  than  for 
the  Department  of  Agriculture  to  furnish  it,  as  it  now  does  many  varie- 
ties of  seeds. 


NECESSITY  OF  FUETHER  INVESTIGATIONS. 

I  have  endeavored  to  make  it  a  prominent  feature  of  this  report  to 
show  that  these  investigations  should  not  stop  short  of  practical  results; 
such  results  are  now  almost  within  our  grasp,  and  to  obtain  the  benefits 
of  them  we  have  only  to  give  a  slightly  different  turn  to  our  methods  of 
work.  So  far  the  investigations  have  been  in  many  respects  superficial ; 
we  have  been  feeling  our  way  that  we  might  learn  what  ought  to  be 
done  and  what  could  be  accomplished.  We  should  now  fill  up  the  gaps 
that  are  left  by  a  thorough  investigation  of  all  the  details  and  all  the 
principles  involved.  Our  recommendations  can  then  be  safely  made, 
because  they  will  be  derived  from  a  basis  of  experimental  evidence  that 
is  perfectly  reliable,  and  the  indications  of  which  cannot  be  mistaken. 

Investigatum  of  the  nature  and  characters  of  vims. — In  fowl  cholera, 
anthrax,  and  black  quarter  the  virus  has  already  been  quite  thoroughly 
studied.  With  hog  cholera  we  can  scarcely  have  any  doubt  as  to  the 
form  of  parasite,  but  we  know  almost  nothing  of  its  natural  history  or 
the  conditions  necessary  for  its  existence.  With  Texas  fever  we  are 
stUl  without  any  definite  and  satisfactory  information,  even  in  regard 
to  the  essential  cause,  though  it  is  probable  that  this  was  discovered  in 
the  investigations  of  the  past  summer.  In  regard  to  the  virus  of  pleuro- 
5a 
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pneumonia,  tabercalosis.  and  enzootic  abortion,  we  have  almost  no 
knowledge  whatever.  The  first  step  in  the  study  of  this  class  of  dis- 
eases being  the  isolation  and  cultivation  of  the  contagious  germs,  it  is 
absolutely  essential  for  us  to  continue  this  line  of  research. 

The  study  of  disinfectants. — ^This  becomes  possible  when  we  have  found 
the  virus  and  are  able  to  produce  a  disease  by  inoculation.  We  can  de- 
termine the  exact  effect  of  any  disinfectant  in  any  strength  and  acting 
for  any  length  of  time  by  placing  the  germs  in  the  solutions,  with  which 
tubes  are  filled,  and  afterwards  transferring  them  to  the  fresh  liquid  in 
a  cultivation  apparatus.  After  definite  results  are  obtained  in  this  way 
they  can  be  confirmed  and  rendered  free  from  doubt  by  inoculation  ex- 
periments. At  this  time  we  are  far  from  knowing  what  disinfectants 
are  most  effectual  in  the  different  diseases  which  we  have  to  contend 
with.  A  single  point  recently  brought  out  by  both  German  and  French 
investigators  shows  how  important  this  matter  is.  Garbolic  acid  has 
long  been  considered  our  most  available  disinfectant  in  many  diseases. 
It  has  sometimes  been  used  dissolved  in  water,  sometimes  in  oil,  and 
sometimes  in  alcohol.  Now,  the  investigations  to  which  I  refer  show 
that  the  aqueous  solution  is  alone  disinfectant,  and  that  when  dissolved 
in  oil  or  alcohol  it  becomes  harmless  to  disease  germs.  This  is  only  one 
of  very  many  similar  details  which  must  be  elucidated  before  we  are  in 
a  position  to  grapple  successfully  with  our  animal  plagues. 

Socperiments  in  regard  to  the  treatment  of  rick  wnimals. — ^The  treatment 
of  sick  animals  or  of  people  suffering  from  contagious  diseases  has 
never  been  satisfactory.  Why  this  is  so  we  are  hardly  in  a  position  to 
judge,  but  it  seems  to  be  partly,  at  least,  because  our  ideas  as  to  what 
is  to  ba  accomplished  are  radically  wrong.  There  are,  however,  so  many 
cases  in  which  medical  treatment,  even  with  animals,  is  very  desirable,, 
and  the  effect  of  any  real  discoveries  in  regard  to  treatment  would  be 
productive  of  so  much  good  to  the  human  species,  that  it  seems  to  me 
we  can  hardly  lose  sight  of  this  line  of  investigation  when  the  oppor- 
tunity occurs  for  its  study.  A  combination  of  stimulants  and  disinfect- 
ants seems  to  promise  the  best  results,  but  these  can  be  selected  only 
after  a  thorough  study  of  their  peculiar  properties.  Such  studies,  it  is 
needless  to  say,  are  yet  for  the  most  part  to  be  accomplished. 

Experiments  to  de^de  as  to  (he  best  method  of  attenuating  virus. — ^Hav- 
ing  already  discussed  this  matter  at  considerable  length,  I  only  mention 
it  here  to  complete  this  section  of  my  report.  Besearches  of  this  kind 
must  be  made  before  our  farmers  can  obtain  any  practical  benefit  firom 
the  recent  discovery  of  the  possibility  of  generalizing  vaccination. 

Researches  to  discover  methods  of  vaccination  applicable  to  hog  cholera 
and  Texas  fever. — ^These  two  diseases  are,  perhaps,  the  most  important 
that  we  have  to  contend  with.  Vaccination  is  plainly  indicated  with 
both  of  them  if  it  can  be  made  practical.  It  must,  consequently,  be  one 
of  the  primary  objects  of  future  investigations  to  develop  this  line  of 
inquiry  in  a  most  thorough  and  comprehensive  manner. 

Investigations  to  learn  the  present  distribution  of  Texas  fever. — ^This 
work  has  not  yet  been  completed  in  Virginia,  There  is  probably  a  hun- 
dred miles  of  the  border  line  of  infection  still  to  locate.  It  is  essential 
that  this  sanitary  survey  should  be  completed  before  the  State  of  Vir- 
ginia can  enact  effectual  laws  to  check  the  extension  of  this  plague. 
Such  laws  are  extremely<desirable,  as  the  most  important  advance  of 
the  disease  in  the  Eastern  States  is  occuruig  here.  The  people  of  Vir- 
ginia are  extremely  anxious  for  such  laws  for  their  own  protection,  and 
when  they  have  sufficient  information  to  aUow  these  to  be  framea  in- 
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telligently,  I  have  no  doubt  bnt  that  prompt  action  will  be  taken  in 
regard  to  this  important  matter. 

As  to  the  distribution  of  this  disease  in  the  States  of  Tennessee  and 
Arkansas,  we  are  almost  in  complete  ignorance.  I  have  some  facts 
which  inoicate  that  it  is  gaining  a  foothold  in  Missouri,  but  I  refrain 
&om  more  than  mentioning  them,  because  they  are  too  indefinite.  It  is 
(sufficiently  evident^  I  think,  that  this  line  should  be  at  once  traced 
across  the  Mississippi  Yalley,  in  order  that  the  Western  States  may 
adopt  timely  measures  to  protect  their  enormous  cattle  interests. 

Studies  of  the  nature  of  immunity  cmd  how  produced. — The  one  point 
connected  with  contagious  diseases  which  is  mysterious  beyond  diH 
others,  and  the  elucidation  of  which  promises  the  most  important  prao- 
tical  results,  is  the  nature  of  the  immunity  conferred  by  vaccination, 
and  the  essential  manner  in  which  this  insusceptibility  is  produced* 
There  are  those  who  believe  they  have  produced  immunity  by  hypo- 
dermic injection  of  liquids  deprived  of  living  germs,  and  all  our  pres- 
ent knowledge  seems  to  point  to  this  as  p6ssible.  My  experiments  in 
this  line  have  always  failed,  however,  and  yet  they  have  been  more 
numerous  and  probably  more  carefully  conducted  than  those  of  any 
other  investigator  who  has  studied  this  question.  It  is  a  subject  the 
importance  of  which  cannot  be  overestimated,  and  I  trust  that  the  re- 
searches of  the  near  fhture  will  remove  the  mystery  which  conceals  it. 
If  insusceptibility  could  be  as  easily  produced  by  chemical  products  as 
by  living  germs,  all  the  benefits  of  vaccination  would  be  obtained  with 
none  of  its  objections.  Surely  there  is  no  more  important  question  that 
could  engage  our  attention. 

The  distribution,  preservationj  a/nd  destruction  of  virus  on  fields  an4 
commons. — ^With  Texas  fever,  particularly,  we  need  much  information 
in  r^ard  to  how  the  germs  leave  the  body,  and  why  they  are,  as  a  rule, 
distributed  by  apparently  healthy  cattle  and  not  by  sick  ones.  We 
ought  to  know  how  the  germs  of  this  and  other  diseases  are  preserved 
on  fields  and  commons,  often  under  conditions  which  at  first  sight 
wonld  appear  destructive  to  them.  Thus,  Texas  fever  virus  seems  to 
be  destroyed  by  ftost,  and  yet  in  some  way  it  survives  severe  winters. 
This  and  hog  and  bhlcken  cholera  are  caused  by  micrococci,  organisms  of 
a  limited  period  of  existence,  which  die  in  the  course  of  a  few  months 
unless  they  are  in  some  medium  suitable  for  their  reproduction.  How 
are  these  viruses  preserved  for  weeks  and  months  in  yards  and  fields 
and  woods  f 

Again,  the  destruction  of  the  infection  is  a  matter  of  great  impor- 
tance. With  none  of  our  most  common  diseases  does  the  bacterial 
parasites  form  spores,  and  hence  they  are  peculiarly  susceptible  to  all 
unfavorable  conditions  of  life,  and  to  the  action  of  disinfectants.  Can 
we  not  destroy  the  infection  of  these  diseases,  then,  by  burning  over 
the  pastures,  by  plowing  them  late  in  fall  and  exposing  the  soil  to  at- 
mospheric influences  during  the  winter,  or  even  by  keeping  all  animals 
from  them  for  one  or  two  summers?  Such  questions  are  of  especial 
imx>ortance  to  those  who  attempt  to  keep  thoroughbred  cattle  at  the 
South. 

Eespectfnlly  submitted. 

D.  E.^  SALMON,  D.  V.  M. 

ASHBTILLB,  N.  C,  February  1, 1883. 
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DISEASES  OF  SHEEP  IN  TEXAS. 

Report  of  Dr.  H.  J.  Dbtmsrs. 

Hon.  Geo.  B.  Lorino, 

Commissioner  of  Agriculture : 
Sir  :  In  the  following  pages  I  have  the  honor  of  laying  before  you 
my  report  on  the  diseases  of  sheep  in  Texas,  or  more  particularly  in  the 
sheep-raising  portions  of  Western  Texas.  Before  I  enter  into  the  de- 
tails of  my  investigations,  allow  me  to  say  a  few  words  in  general. 
Western  Texas,  or  those  portions  of  the  State  in  which  wool-growing 
has  developed  into  an  important  industry,  is  weU  adapted  to  sheep- 
raising  ;  all  conditions  necessary  are  existing,  and  malignant  diseases 
of  Sheep  are  perhaps  less  fireqnent  than  in  any  other  part  of  the  United 
States,  provided  the  sheepare  properly  kept  and  taken  care  of,  and  no 
attempts  are  made  to  raise  and  to  keep  them  on  lands  not  adapted  to 
sheep-raising.  Sheep,  but  wool-sheep  in  particular,  in  order  to  be 
healthy,  require  a  dry  and  salubrious  climate,  and  a  soil  not  inclined  to 
be  muddy  or  wet.  Land  full  of  sloughs,  pools  of  stagnant  water,  '^  hog 
wallows'^  or  "buflMo-wallows,''  or  land  that  is  low  and  level,  constantly 
wet  or  soggy,  or  full  of  so-called  **  swales,'^  &c.,  should  never  be  used 
for  sheep-raising.  But  as  it  is,  many  former  lawyers,  preachers,  mer- 
chants, mechanics,  &c.,  who  know  nothing  about  the  requirements  of  a 
sheep,  come  to  Western  Texas — some  of  them  for  their  health — and  en- 
gage in  sheep-raising,  because  the  land  is  cheap  and  the  business  profit- 
able. It  is  mostly  these  men  who  complain  about  losses  caused  either 
by  a  bad  selection  of  locality  or  by  bad  management  and  want  of  proper 
care,  while  experienced  flock-masters,  who  understand  their  business, 
and  superintend  their  flocks  in  person,  have  very  little  cause  to  complain, 
and  hardly  ever  do  complain,  about  losses  from  disease.  The  only  real 
drawback  to  sheep-raising  in  Texas — I  mean  Western  Texas,  as  East- 
ern Texas  is  not  adapted  to  wool-growing — ^Is  caused  by  the  blow-fly, 
and  perhaps,  also,  though  in  a  much  less  degree,  by  the^id-fly,  (Estrus 
ovis.  The  former,  particulary  in  the  summer,  lays  its  eggs  in  any  little 
wound  or  sore  that  is  exposed,  produced  either  accidentally  or  by  mark- 
ing, docking,  castrating,  &c.,  while  the  larvae  of  the  latter,  as  is  well 
known,  often  cause  serious  trouble  in  the  frontal  and  maxillary  sinuses 
and  in  the  nasal  cavities  and  ethmoid  bones.  Still,  an  attentive  flock- 
master  suffers  but  very  little  from  the  causes  just  named.  He  has 
learned  to  destroy  the  larvae  of  the  blow-fly,  the  so-called  "  screw- 
worms.^'  He  carefully  watches  his  sheep,  and  wherever  the  "  screw- 
worm  ^  makes  its  appearance  he  is  at  hand  with  his  carbolic  salve,  his 
chrysalic  ointment,  &c.,  and  destroys  it.  Besides,  he  avoids  as  much 
as  possible  to  wound  his  sheep  during  the  fly  season,  and  performs  all 
necessary  operations,  such  as  marking,  dockiiig,  and  castrating,  either 
in  the  spring  or  in  the  fall.  He  also  sees  to  it  that  no  lambs  are  bom 
in  the  summer,  because  he  knows  the  blow-fly  will  immediately  attack 
the  naval  of  the  new-born  animaL  As  to  the  larvae  of  the  gad-fly,  his 
task  is  a  little  more,  but  not  so  very  difiicult  either.  In  the  flrst  place, 
he  takes  care  that  the  nostrils  of  his  sheep  during  the  summer  months 
are  well  anointed  with  tar  or  other  substances  which  are  objectionable 
to  the  gadfly,  prevent  it  from  depositing  its  eggs,  or  make  it  impossible 
for  tlie  latter  to  reach  their  destination.  Further,  knowing  that  the 
larvae  of  the  gad-fly  are  discharged  from  the  nostrils  of  the  sheep  late 
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in  the  fall  and  in  the  winter,  that  once  discharged  they  soon  burrow 
into  the  ground,  where  they  undergo  their  change  into  pup»,  and  that 
the  pup»  develop  into  flies  in  the  spring  and  fore  part  of  summery  ac- 
cording to  their  age;  also  that  the  gad-fly  arrives  at  sexual  maturity 
and  commences  to  deposit  its  eggs  in  June,  July,  or  August,  as  the  case 
may  be,  and  that  hardly  any  more  eggs  will  be  deposit^  after  Septem- 
ber, an  experienced  flock-master  will  see  to  it  that  his  winter  range  is 
not  occupied  by  his  sheep  from  June  to  September,  and  vice  versa. 

Among  the  diseases  most  damaging  to  the  wool-growing  industry, 
scab,  of  course,  deserves  the  flrst  place,  but  the  Texas  flock-masters 
have  learned  to  manage  that  too.  While  formerly  scabby  flocks  were 
the  rule,  at  present  they  are  an  exception.  Nay,  more,  in  the  whole 
southwestern  part  of  Texas  but  very  few  flocks  can  be  found  afiiected 
with  that  disease,  because  every  flock-master  is  on  his  guard.  If  he 
has  the  least  suspicion  he  at  once  resorts  to  dipping,  and  once  his  flock 
is  clean  he  knows  that  it  will  remain  clean  as  long  as  no  scab  is  im- 
ported. He  therefore  endeavors  to  protect  his  range  against  scabby 
droves  of  sheep  coming  from  other  places  or  other  States,  and  the 
Wool-Growers'  Association  of  Texas  is  making  efforts  to  induce  the  leg- 
islature now  in  session  to  pass  a  very  strict  and  effective  scab  law,  such 
a  one  as  will  make  any  importation  of  scabby  sheep  next  to  impossible. 
Sheep  driven  into  Texas  through  New  Mexico  from  California  are  nearly 
all  affected  with  scab,  hence  such  a  law  will  be  very  beneflcial.  The 
wool-growers  of  Texas  desire  a  law  which  compels  all  imported  sheep, 
bat  particularly  such  as  come  in  droves,  to  be  <<  dipped"  twice  before 
they  are  allowed  to  enter  the  State.  If  such  a  law  is  passed  and  prop- 
erly executed,  if  the  dipping  is  done  in  a  thorough  manner,  if  all  other 
necessary  precautions  well  known  to  every  flock-master  are  observed, 
and  the  second  '<  dipping"  follows  the  flrst  not  earlier  than  the  sixth 
nor  later  than  the  tenth  day,  there  is  a  prospect  that  scab  will  soon  be 
a  very  rare  disease  in  Texas. 

The  most  destructive  disease  of  sheep  undoubtedly  is  anthrax.  It 
occurs,  however,  only  in  certain  localities,  and  generally  in  those  which 
are  not  adapted  to  sheep-raising,  or  in  which  the  owners  of  the  sheep 
are  gnUty  of  gross  negligence.  About  anthrax  of  sheep  I  shall  have  a 
little  more  to  say  further  on. 

The  only  other  diseases  of  sheep  that  deserve  special  attention  as  fSar 
as  Texas  is  concerned  are  those  which  are  caused  by  entozoa  or  worms. 
The  fluke,  DUtomum  hepaticum^  which  has  its  seat  in  the  bile-ducts  and 
in  the  gall-bladder,  and  is  a  curse  to  sheep-raising  in  many  parts  of 
Europe,  occurs  frequently  only  on  the  low  and  level  kbnds  near  the  Gulf, 
consequently  on  lands  much  better  qualified  for  cattle  than  for  sheep. 
In  comparatively  rare  instances  the  fluke-worm,  it  is  true,  also  occurs 
in  otiier  parts  of  Texas — ^for  instance,  as  I  was  recently  informed  by  Mr. 
C.  Beal,  in  Kerr  Oounty — but  there,  it  seems,  it  owes  its  presence  to 
recent  importations,  and  will  probably  not  gain  a  permanent  foothold. 
Although  the  steadily  growing  trade  in  sheep,  and  particularly  the 
constantly  increasing  importation  of  finer  sheep  from  other  States,  will 
undoubtedly  be  followed  by  a  more  frequent  occurrence  of  the  fluke- 
worm,  it  may  be  saiely  predicted  that  in  Texas,  or  rather  in  those  parts  of 
Texas  better  adapted  to  sheep-raising  than  to  anything  else,  the  fluke  will 
not  at  any  time  cause  any  serious  losses,  because  all  those  parts  of  the 
State  which  are  more  suitable  for  sheep  than  for  cattle  are  on  the  whole 
too  dry  to  afford  favorable  conditions  for  the  preservation  and  propa- 
gation of  that  entozoon.  In  certain  localities  in  Texas,  viz..  in  the  vicin- 
ity of  Austin  and  of  Fort  Worth,  and  probably  in  some  otner  districts, 
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occurs  quite  often  a  tape-worm,  Tcenia  expo/Ma^  particularly  in  lambs; 
but  it  seems  that  the  losses  caused  by  this  worm  are  not  very  serious, 
Tasnia  expansa  occurs  in  the  small  intestines  of  sheep,  but  principally 
of  lambs,  and  is  sometimes  found  also  in  the  small  intestines  of  other 
ruminating  animals,  such  as  goats  and  cattle.  It  grows  sometimes  to 
an  enormous  length.  Its  he£^  is  very  small  and  without  hooks,  and  its 
joints  or  proglottides  close  to  the  head  are  also  very  small,  while  those 
further  back  gradually  increase  in  size,  so  that  the  largest  are  very 
large  and  almost  square.  It  is  said  that  specimens  occur  which  are  one 
hundred  feet  long,  and  have  proglottides,  the  largest  ones,  one  inch  in 
width.  (Those  I  had  an  opportunity  of  seeing  I  estimated  to  be  from 
twenty  to  thirty  feet  long,  and  their  largest  proglottides,  or  joints,  ap- 
peared to  be  from  half  an  inch  to  five-eighths  of  an  inch  in  width.) 

Of  cyst- worms  more  than  one  species  have  been  found  at  the  various 
post-mortem  examinations,  and  if  I  may  judge  from  Mhat  I  have  seen, 
at  leafit  two  species,  namely,  Echinoooccus  veterinorum  and  Cysticercus 
fisi/ormisj  are  of  rather  frequent  occurrence,  not  only  in  sheep  but  also 
in  rabbits.  \Yhether  or  not  they  ever  cause  serious  losses  I  am  unable 
to  state,  because  in  nearly  all  cases  in  which  I  found  tbem  I  also  found 
other  entozoa  and  other  morbid  changes  evidently  not  caused  by  those 
cyst-worms.  Cysiicercus  cerebralis^  a  cyst-worm  which  has  its  seat 
usually  in  the  brain  and  occasionally  in  the  spinal  cord,  and  which 
occurs  quite  often  in  certain  parts  of  £urope,  has  never  been  met  with 
at  Qinj post-mortem  examination,  and  I  believe  I  am  correct  when,I  say 
its  existence  is  almost  unknown  in  Texas,  and  it  is  doubtful  whether  it 
ever  has  been  found  in  that  State. 

As  to  the  other  cyst-worms  mentioned  {Hchinococcus  veterinorum  and 
Cysticercus  pisiformis)  I  shall  have  more  to  say  below. 

Far  more  damisj^^o  than  by  all  those  entozoa  just  mentioned  is  done 
by  two  small,  thread-like  worms  belonging  to  the  genus  Strongylus. 
The  one,  Stronyylus  filaria^  a  whitish,  thread-like  worm  from  1  to  3^ 
inches  long,  is  met  with  quite  often,  and  soraotiines  in  large  numbers, 
in  the  bronchial  tubes  of  sheep,  but  particularly  in  those  of  lambs,  and 
cause,  according  to  my  observation,  the  most  losses;  is  also,  on  account 
of  having  its  seat  in  the  lungs  and  not  in  the  stomach  or  intestines,  the 
most  difficult  to  destroy.  The  other  one,  Strongylm  amtortm^  a  reddish- 
looking  worm,  is  a  trifle  smaller,  and  occurs  soinetinies  in  immense 
numbers,  but  more  frequently  as  a  few  specimens  in  the  fourth  stomach 
of  lambs  and  of  sheep,  principally  of  the  former.  If  pi-esent  in  large 
numbers  it  causes  gastric  disorders,  more  or  less  rapid  emaciation,  and 
ansemia,  which  not  seldom  terminate  in  death.  The  Texas  flock-master 
calls  the  disease  thus  produced 

LOMBRIZ. 

Lombriz  is  a  Spanish  word,  and  means  ^^  wormt"  In  Texas  it  is  often 
indiscriminately  applied  to  all  cachectio  or  ansomic  diseases  of  sheep, 
no  matter  whether  caused  by  the  presence  of  Strongylus  contortus  ("  lom- 
briz worm"),  by  other  entozoa,  such  as  Strongylus  filaria  in  the  lungs, 
cyst-  worms  in  various  tissues,  and  Tientaeaepansa  in  the  small  intestines,  or 
by  something  entirely  different.  Still,  the  more  experienced  flock-mas- 
ters make  a  distinction,  and  limit  the  term  "tow&m"  to  the  damage 
done  by  Strongylus  contortm  in  the  fourth  stomach.  In  the  following 
pages  I  shall  use  it  in  the  same  sense. 

In  your  favor  of  March  7,  1882,  you  directed  me  to  make  an  investi- 
gation of  the  discuses  (of  sheep)  mentioned  in  an  inclosed  letter  written 
to  you  by  Mr.  David  M.  Clarkson,  of  Brackett,  Kinney  Ooonty,  Texafi. 
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The  diseases  mentioned  by  Mr.  Glarkson  in  said  letter  are  seab^  lorn- 
brizj  and  foot-rot.  As  scab  is  a  disease  which  is  well  known  to  and 
rationaUy  treated  by  every  flock -master  in  Texas  who  has  had  any  ex- 
perience at  all,  and  as  foot-rot  is  practically  an  nnknown  disease  in 
Texas — at  least  1  have  not  been  able  to  find  or  to  hear  of  a  case  that 
originated  within  the  borders  of  that  State — I  directed  my  principal 
attention  to  so-called  lombriz  and  kindred  diseases  (worm  epizootics). 
In  year  favor  of  the  7th  of  March  you  reqnested  me  to  correspond  with 
Mr.  Glarkson.  I  at  once  complied  with  this  request,  but  had  to  wait 
some  time  for  an  answer.  When  it  arrived  it  was  worded  so  as  to  cause 
me  to  conclude  that  lombriz  was  prevailing  and  causing  great  losses  in 
Mr.  Clarkson's  flock  of  sheep.  I  received  Mr.  Glarkson's  letter  on  March 
31,  and  as  soon  as  circumstances  permitted,  April  3, 1  went  to  his  ranch, 
about  12  miles  from  Brackett,  in  Kinney  Gounty.  I  arrived  there 
on  April  4,  and  visited  not  only  Mr.  Glarkson's  ranch,  but  also  sev- 
eral others,  among  them  the  ranch  of  !Mr.  Newell,  vice-president  of 
the  Texas  Wool-Growers'  Association  (April  5,  6,  7,  and  8).  My  trip, 
however,  was  productive  of  very  small  results,  for  no  lombriz  existed 
or  could  be  found  in  any  of  the  herds  visited.  Neither  Mr.  Glarkson 
nor  his  neighbors  ever  had  a  case  in  their  flocks.  Mr.  Newell,  it  is  true, 
had  a  few  cases  and  suffered  slight  losses  in  ISSl  in  a  newly-purchasea 
flock  of  sheep  that  had  not  been  raised  in  that  part  of  the  country. 
Neither  could  anybody  give  me  any  reliable  information  as  to  the  nature 
of  the  disease.  Of  Mr.  Newell  I  learned  that  the  term  ^^  lombriz^  is 
applied  to  a  disease  of  sheep  caused  by  a  large  number  of  small  worms 
found  in  the  fourth  stomach,  and  that  very  likely  no  fatal  cases  would 
occur  any^where  before  June  or  July.  As  nobody  could  give  me  any 
definite  description  of  the  worms  in  question,  notwithstanding  I  applied 
for  information  to  quite  a  number  of  gentlemen  supposed  to  be  familiar 
with  the  subject,  I  had  to  wait  for  further  developments.  Finally,  in 
May,  through  the  kindness  of  Mr.  John  Wich eland,  who  has  a  sheep- 
ranch  14  miles  from  San  Antonio,  on  the  Martinez,  I  received  specimens 
of  the  so-called  lombriz  toorm^  which  had  been  taken  from  a  sheep  in 
August,  1881,  and  preserved  in  alcohol.  From  these  tolerably  well-pre- 
served worms  I  soon  recognized  Strongylus  contortusj  and  consequently 
knew  what  I  had  to  deal  with.  HaviT)  g  taken  pains  to  in  for  in  the  sheep- 
men of  Texas,  through  their  papers,  of  my  mission,  letters  and  telegrams 
inviting  me  to  come  to  the  ranches  and  to  investigate  ^^lombriz^^  in  a 
short  time  commenced  to  arrive.  By  complying  as  much  as  possible 
with  t^ese  invitations  I  soon  learned  that  the  term  *'  lombriz^  is  by 
many  sheepmen,  even  by  many  who  have  been  a  long  time  engaged  in 
sheep-raising,  indiscriminately  applied  to  every  chronic  disease  of  sheep 
which  the  shepherd — ^usually  a  very  ignorant  JSIexican,  who  if  a  sheep 
dies  hardly  ever  makes  a  post-mort&fn  examination — is  unable  to  diag- 
nose. So  it  often  happens  that  in  many  a  flock  of  sheep  the  term  ^^  lorn" 
briz^  covers  aU  diseases  that  occur,  and  particularly  all  that  prove 
fatal. 

To  relate  all  my  disappointments  in  detail  would  bo  very  tedious  and 
of  no  practical  use.  I  will,  therefore,  only  mention  a  few  instances. 
On  May  17  I  received  a  letter  from  the  Texas  Wool  office,  of  which  the 
following  is  a  literal  copy: 

Br.  Dktmers  : 

Dear  Sir  :  I  to-day  received  a  telegram  from  Mr.  Nnessel,  of  Uvalde,  Bay'mc  that 
he  has  lombriz  among  his  sheep,  several  lambs  dying  every  day.  I  would  like  to 
hare  yon  visit  him. 

Yours.  MspeotfoUy, 

L.  A.  H£IL,  Texoi  Wool 
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I  at  once  went  to  Uvalde,  and  fonnd  when  I  arrived  at  Mr.  NuessePs 
ranch,  6  or  6  miles  north  of  Uvalde,  that  ont  of  a  large  flock  of  sheep — 
6,000  or  7,000— only  a  few  lambs— 11  or  13, 1  believe— had  died,  and 
that  no  post-mortem  examination  had  been  made.  It  was  difficult  to 
find  a  sick  lamb.  Finally,  an  emaciated  and  rather  poor-looking  lamb 
was  pointed  out  to  me  by  Mr.Nuessel  and  his  shepherd  as  being  aflected 
with  lombriz.  After  it  had  been  killed  for  a  post-mortem  examination 
nothing  of  any  importance  could  be  found  except  a  quite  extensive 
degeneration  of  the  mesenteric  glands,  a  general  anaemic  condition,  and 
some  serum  in  the  throracic  and  abdominal  cavities ;  or,  in  other  words, 
what  might  be  called  a  scrofulous  condition  and  its  natural  conse- 
quences. Most  of  Uvalde  County,  and  particularly  Mr.  NuessePs  ranch, 
is  very  dry,  and  therefore,  as  will  be  shown  below,  not  oflfering  favor- 
able conditions  for  the  preservation  of  worm  brood,  consequently  is  not 
apt  to  harbor  much  lombriz. 

The  first  case  of  real  lomhriz  I  had  an  opportunity  of  seeing  was  at 
Mr.  David  Brown's  ranch,  in  Atacosa  County,  about  1(3  miles  south  of 
Pleasanton.  It  was  from  May  24  to  May  28.  Mr.  Brown,  one  of  the 
oldest  and  most  experienced  flock-masters  in  Texas,  and  well  acquaiirt<5d 
with  the  disease  in  question,  informed  me  that  not  much  lomhriz  might 
be  expected  until  the  middle  or  latter  part  of  June,  except  in  its  incipient 
stage,  but.  with  his  well-known  generosity,  pointed  out  a  two-year  old 
imported  buck  as  being  affected  wifli  that  disease,  and  offered  to  kill 
the  animal  for  a  post-mortem  examination.  His  offer,  of  course,  was 
accepted.  The  buck  was  killed  by  bleeding,  arid  quite  a  large  number 
of  small — ^not  fully  developed— Siron(7yK  oontortij  imbedded  with  their 
heads  in  the  mucous  membrane,  were  found  in  the  fourth  stomach.  A 
subsequent  microscopic  examination  proved  the  same,  or  at  any  rate  a 
large  m^ority  of  them,  to  be  young  worms,  or  worms  not  yet  arrived  at 
sexual  maturity;  stQl,  the  males  and  females,  in  a  proportion  of  about 
one  male  to  five  females,  could  be  plainly  distinguished.  In  the  same 
animal,  however,  I  discovered  another  disease,  in  my  opinion  more 
serious,  as  will  be  explained  below,  than  the  presence  of  the  entozoa  in 
question  in  the  fourth  stomach.  On  opening  the  chest,  taking  out  the 
lungB,  and  then  opening  the  bronchial  tubes,  I  found  in  the  latter,  but 
particularly  those  in  the  posterior  portions  of  the  lungs,  numerous 
specimens  of  another  StrongyhiSj  which  is  known  as  Strongylus  filaria. 
It  is  a  little  larger  than  the  ^^ lomhriz^  worm,  and  also  of  a  different 
color,  thertfore  easily  distinguished.  As  to  these  two  worms  of  the 
genus  Strongylus  the  differences  are  as  follows :  Strongylus  filaria(RnA.)j 
which  occurs  in  the  bronchial  tubes  of  lambs  and  sheej),  sometimes  in 
very  large  numbers,  is  a  small,  round,  thread-like  worm,  tapering  at  both 
ends,  but  more  gradually  anteriorly  than  posteriorly.  Its  head  is  small, 
with  mouth  situated  at  the  end,  and  its  color  is  from  a  milk-white  to  a 
slightly  dirty-looking  white.  The  male  worm  measures  in  length  from  1 
te  1^  inches,  while  the  female  is  twice  as  long  and  not  seldom  measures 
fidly  3}  inches.  Its  thickness  is  about  one  thirty-sixth  of  an  inch,  or 
a  little  over  two-thirds  of  a  millimeter.  The  external  sexual  organs 
are  situated  at  the  posterior  third  of  the  body.  Strongylus  oowtortus 
(Bud.)  is  also  a  small,  thin,  thread-like  worm,  tapering  toward  both 
ends,  but  most  toward  the  head,  which  is  very  small,  and  still  smaller 
or  more  pointed  than  that  of  Strongylus  filaria.* '  The  color  of  both  the 

*  There  is  an  apparent  digcrepancy  between  my  statements  as  to  the  size  of  Stron- 
gyUu  oontortus  and  the  siee  of  my  drawings.  The  difference,  however,  is  only  appar- 
ent, and  can  be  readily  explained.    My  statement  gives  the  size  of  some  large  speci- 
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male  and  female  worm  while  alive  is  more  or  less  reddish  or  brownish, 
and  the  female  is  distinguished  by  its  contorted  appearance.  The  male 
^orm,  which  is  very  thin,  measures  hardly  an  inch  in  length,  while  a 
fall-grown  female  is  about  2  inches  long  and  one  forty-eighth  of  an  inch, 
or  a  trifle  over  half  a  millimeter,  thick.  The  external  genital  organs  of 
the  female  worm  are  situated  nearly  half  an  inch  anterior  to  the  pos- 
terior end  of  the  body,  or  in  the  posterior  third  part  of  the  same,  and 
protected  by  a  valve-like  appendice,  and  the  genital  organs  of  the  male 
worm  are  situated  at  the  hind  end  of  the  body  and  there  inclosed  by 
two  broad  claw-like  appendices,  which  during  the  act  of  copulation 
serve  to  embrace  the  body  of  the  female.  As  a  good  many  worms  after 
they  have  arrived  at  sexual  maturity  can  be  found  in  the  act  of  copu- 
lation, it  must  be  concluded  that  the  act  occupies  a  considerable  length 
of  time.  The  ovaries  of  the  female  are  very  long,  and  appear  in  the 
fully-developed  worm-like  corkscrew-shaped  bands  winding  around  the 
intestinal  canal,  and  give  the  female  worm  its  peculiar  contorted  ap- 
pearance. Mr.  John  Wickeland,  who  examined  some  female  worms 
with  a  low-power  microscope,  comx)ared  their  appearance  with  that  of  a 
barber-post.  It  may  just  as  well  be  stated  right  here  that  the  female 
worms  of  both  species,  of  Strongylus  contortm  as  well  as  of  Strongylus 
filarioj  produce  innumerable  eggs,  which  develop  living  embryos  while 
yet  in  the  ovaries,  and  that  the  mother  worm,  as  soon  as  these  embryos 
have  reached  a  certain  stage  of  development,  prepares  to  leave  its  place 
and  is  discharged,  Strongylus  filaria  by  coughing  and  sneezing,  and 
Strongylus  eontorius  with  the  excrements  of  the  sheep.  Once  discharged, 
the  old  worm  soon  dies  and  decomposes — Strongylus  contortus^  it  seems, 
dies  soon  after  it  leaves  the  fourth  stomach  and  before  it  is  discharged — 
and  then  the  embryonic  worms,  still  inclosed  in  and  protected  by  the 
shell  of  the  oblong  egg,  become  free,  and  will  live,  if  a  certain  degree 
of  warmth  and  sulicient  moisture  are  not  wanting  where  they  happen 
to  be  deposited,  till  a  heavy  rain  carries  them  into  a  pond,  a  water-hole, 
or  a  low,  wet,  and  muddy  place,  in  which  they  can  pass  their  embryonic 
existence,  either  in  muddy  or  stagnant  water  or  on  aquatic  plants.  If 
such  water  is  used  for  drinking  by  lambs  or  sheep,  or  if  the  latter  eat 
the  aquatic  plants,  the  Embryonic  worms  reach  their  place  of  destina- 
tion. Of  course  a  great  many  embryonic  worms,  there  can  be  no  doubt, 
will  perish,  but  as  the  eggs  produced  by  each  female  worm  are  exceed^ 
ingly  numerous,  and  as  the  female  worms  outnumber  the  male  worms 
al^ut  Ave  times,  there  is  no  danger  that  the  worm  brood  will  become 
extinct,  even  if  of  every  thousand  embryos  produced  only  one  or  a  few 
reach  a  place— if  Strongylus  contortusy  the  fourth  stomach,  and  if  Stron- 
gylus filariaj  the  bronchial  tubes  of  a  lamb  or  a  sheep — where  they  can 
develop  to  maturity.  Hence,  as  long  as  flock-masters  and  shepherds 
aUow  their  sheep  and  lambs  to  drink  the  stagnant  water  of  pools,  water- 
holes,  hog-wallows,  &c.,  and  to  eat  the  aquatic  plants  growing  in  or 
near  such  poola  and  water-holes,  particularly  if  the  range  is  infested 
with  the  brood  of  these  worms,  their  propagation  and  future  existence 
are  abundantly  secured.  They  will  become  extinct,  though,  if  sheep, 
particularly  from  March  to  July,  are  not  allowed  to  graze. on  land  on 

mens  (the  largest  that  ooald  be  fonnd)  of  fdlly-matnied  worms  while  fresh  and  yet 
alive,  while  my  drawings,  made  some  months  afterward,  represent  worms  preserved  in 
alcohol  since  September,  and  consequently  somewhat  shmnken.  For  instance,  the 
drawings  from  tim  camera  Incida  or  the  female  represents  a  large  worm  magnified 
precisely  42  diameters,  and  if  the  width  is  measured  it  wiU  be  found  to  be  about  0.4 
miUimeters,  or  nearly  ^  of  an  inch,  instead  of  t'r  of  an  inch,  as  stated  in  my  report. 
In  length  the  shrinkage  is  Just  as  great,  if  not  greater. 
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which  worm  brood  has  been  depositedyand  are  prevented  firom  drinking 
stagnant  water  and  from  eating  aquatic  plants.  The  embryos  of  Btron- 
gylus  oontortus^  once  swallowed,  soon  reach  the  fourth  stomach,  where 
they  burrow  with  their  heads  into  the  mucous  membrane,  while  the  em- 
bryos of  Strongylus  JUariaj  according  to  some  authors  (Colin),  ascend 
from  the  stomach  through  the  cdsophagns^  and  then  descend  throagli 
the  larynx  and  windpipe  into  the  bronchial  tubes.  Whether  such  is 
the  case,  or  whether  the  embryonic  worms  reach  their  destination  in  a 
more  direct  way,  that  is,  directly  from  the  throat  through  the  larynx 
and  windpipe,  without  first  passing  into  the  stomach,  I  am  unable  to 
decide. 

At  the  posPmortem  examination  of  Mr.  Brown's  two  year-old  buck 
the  other  morbid  changes  present  consisted  in  watery  exudations  in  the 
thorax,  in  the  adbominal  cavity,  and  in  the  subcutaneous  tissues  be- 
tween the  lower  jaws  and  at  the  throat,  and  of  course  must  be  con- 
sidered as  the  consequence  of  the  anemic  condition  and  general  decline 
caused  by  the  presence  of  the  worms. 

After  this  experience  with  so-called  lombriz  I  visited  several  sheep 
ranches  in  different  parts  of  the  State,  but  in  every  instance  was  dis- 
appointed and  found  not  what  was  promised  ikad  expected ;  on  the  con- 
trary, it  was  always  some  sporadic  disease  as  will  occasionally  occur  in 
every  flock  of  sheep. 

On  the  ranch  of  Mr.  William  Gerfevs,  near  the  Cibolo,  and  aboat  22 
miles  from  San  Antonio,  I  had  another  opportunity,  on  June  9, 10,  and 
11,  to  observe  real  lombrizj  as  well  in  living  animals  as  9,t  pMt-mortem 
examinations.  In  the  living  animal  the  symptoms  are  about  the  same 
as  those  caused  by  other  intestinal  entozoa,  and  consist  in  irregular 
digestion,  more  or  less  constipation  followed  by  diarrhea,  increasing 
weakness,  emaciation,  paleness  of  the  skin  and  of  the  visible  mucoos 
membranes,  ansBmia  and  watery  exudations,  particularly  in  the  subca- 
taneous  tissues  between  the  lower  jaws  and  at  the  throat.  At  first  the 
temperature  is  increased  above  normal^  but  immediately  before  a  fatal 
termination  the  same  often  sinks  to  several  degrees  below  normaL  To 
give  the  exact  symptoms  of  pure  lamhriz  is  rather  difficult,  because  the 
lambs  and  sheep  infested  with  Btranffylus  cantortus  in  nearly  every  case 
also  harbor  other  entozoa,  such  as  8tft<mgylu9  fiLania  in  the  lungs,  vari- 
ous cyst- worms  in  other  tissues,  and  besides  are  usually  troubled  with 
the  larvse  of  the  gad-fly  in  the  nasal  cavities,  ethmoid  bones,  and  frontal 
and  maxillary  sinuses,  which  of  course  all  contribute  to  complicate  the 
symptoms. 

One  lamb  and  two  muttons  (wethers)  were  killed  by  bleeding  in  my 
presence.  In  the  lamb  I  found  tuberculosis  in  the  lungs,  extending  to 
about  one- third  or  more  of  the  whole  pulmonary  tissue,  and  in  the  fourth 
stomach  several  but  not  very  many  worms  of  the  StnmgyluB  wni^rtus 
kind.  The  ethmoid  bones  contained  several  larvce  of  the  gad-fly,  (Esirus 
ovis.    Ko  other  morbid  changes  of  any  importance. 

In  the  first  wether  I  found  "screw- worms"  ^larv»  of  the  blow-fly)  in 
one  foot,  quite  a  number  of  Strongylus  filaria  m  the  bronchial  tubes,  a 
few  Strongylm  oontortus  in  the  fourth  stomach,  and  numerous  sterile  or 
aborted  cyst-worms  on  the  serosa  of  the  large  intestines.  Several  of  the 
mesenteric  glands  showed  fatty  degeneration. 

In  the  second  weth^  I  found  a  few  tubercles  in  the  lungs,  but  no 
Strongylus  filaria  in  the  bronchial  tubes,  a  few  Strongvlus  contortus  in 
tlie  fourth  stomach,  and  some  aborted  cyst-worms  in  toe  serosa  of  the 
large  intestines.  This  second  wether,  or  mutton,  whiph  presented  when 
alive  the  appearance  of  a  perfectly  healthy  animal,  and  proved  to  be 
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Terr  fat,  wa«  butchered  for  meat,  while  the  lamb  aild  the  first  muttoD,  or 
vether,  appeared  to  be  sick  when  alive,  and  were  killed  for  post-mortem 
exBmiuatiou.  Both  animals  were  in  poor,  flesh,  the  lamb  probably  on 
account  of  its  tu])ercalo8is,  and  the  wether  undoubtedly  had  been  dam- 
aged much  more  by  screw-worms  (the  larvjB  of  the  blow-fly)  than  by 
anything  else.  The  temperature  of  the  lamb  before  it  was  killed  proved 
to  be  1030.8  F. 

Mr.  Gerfers,  who  is  considered  by  Texas  sheepmen  as  one  of  the  most 
experienced  flock-masters  in  Texas,  believes  that  on  a  once  infected  sheep- 
range  every  sheep  harbors  at  the  proper  season — ^from  June  to  Septem- 
ber— at  least  a  few  Umbriz  worms  (Stroin^ylui  cantor tus)  in  the  fourth 
stomach,  but  shows  symptoms  of  disease — ^is  damaged-— only  if  those 
worms  are  very  numerous,  or  if  the  constitution  of  the  animal,  &om  other 
causes,  is  a  weak  one.  My  own  experience  does  not  contradict  his  views ; 
on  the  contrary,  if  it  were  expressed  somewhat  less  sweepingly,  if  the 
word  "  nearly  ^^  were  inserted  before  **  every  sheep,^'  I  would  have  to  in- 
dorse it. 

On  June  13  and  14 1  visited  Mr.  A.  Beal's  sheep-ranch,  11  miles  from 
San  Antonio.  I  found  no  diseased  sheep,  and  range  in  a  very  good  san- 
itary condition.  Knowing  that  the  so-called  jack-rabbits,  which  are 
very  numerous  in  Western  Texas,  often  harbor  large  numbers  of  cyst- 
worms,  similar  in  appearance  or  identical  to  those  I  so  often  found  in 
sheep  reported  to  be  affected  with  lon^rizj  and  that  the  corresponding 
tape- worms,  TasntaserrcUa  and  Tasniaeckinococom^  occur  in  dogs,  wolves, 
and  coyotes,  I  made  it  a  point  to  procure  or  to  shoot  one  or  more  jack- 
rabbits  on  every  sheep-range,  because  it  a{)x>eared  to  me  probable  that 
the  large  number  of  rabbits  essentially  contributes  to  the  propagation 
of  the  cyst-worms,  and  indirectly  causes  their  frequent  occurrence  in 
sheep.  The  coyotes,  wolves,  and  dogs  catch  the  rabbits  and  eat  them  ] 
the  cyst- worms  of  the  rabbits  in  that  ws^  pass  into  the  stomach  and  in- 
testines of  the  coyotes,  wolves,  and  dogs,  and  develop  into  tape-worms, 
and  these  animals,  thus  getting  tape-worms,  deposit  their  excrement,  and 
with  it  the  ripe  or  pregnant  tape-worm-joints,  or  proglottides,  full  of 
eggs,  on  the  grass.  As  the  proglottides  once  discharged  will  soon  de- 
compose, the  eggs  become  free,  and,  possessing  great  vitality,  they  are 
not  easily  destroyed  by  external  influences ;  have  a  very  good  chance 
of  being  picked  up  by  sheep  and  rabbits  that  come  along  and  eat  the 
grass.  At  Mr.  Beal's  range  I  killed  one  rabbity  and  found  it  healthy, 
or  free  from  cyst-worms*  To  avoid  unnecessary  repetitions,  I  may  here 
state  that  wherever  I  found  cyst- worms  in  sheep,  I  also  found  them  in 
the  rabbits,  and  vice  versa;  wherever  the  sheep  were  free,  there  the  rab- 
bite,  too,  had  no  cyst- worms.  I  therefore  advocated  an  extermination 
of  rabbits  and  coyotes,  at^  least  on  all  the  ranges  on  which  the  sheep  are 
infested  with  cyst-worms. 

On  June  14  and  15  I  visited  Mr.  John  Wickeland's  ranch,  on  the 
Martinez,  14  miles  from  San  Antonio.  A  fat  mutton,  apparently  in  per- 
fect health,  was  killed  for  meat  in  my  presence.  The  carcass  was  very 
fat.  In  the  lungs,  however,  I  found  a  few  miliary  tubercles,  and  in  the 
fourth  stomach  a  few  Strongvlus  contortus.  I  just  mention  this  case  to 
show  that  a  small  number  of  lombriz  worms  do  not  seem  to  interfere 
wit^  the  well-being  of  a  sheep.  Before  I  returned  to  Ban  Antonio  I 
shot  four  rabbits,  bat  found  them  free  from  cyst- worms. 

On  June  16  I  received  a  telegram,  and  on  June  17  a  letter,  both  dated 
TTvalde,  from  a  "Mr.  McLawrence,  stating  that  his  sheep  were  dying  every 
day  by  the  dozen.  I  at  once  answered  by  telegram  and  by  letter  that 
I  would  be  at  Uvalde  on  June  Id,  and  asked  Mr.  McLawrence  to  have  a 
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conveyance  for  me  at  the  depot  to  take  me  to  bis  randh.  Accordingly 
I  left  San  Antonio  on  the  morning  of  the  19th  and  arrived  at  Uvalde  in 
the  afternoon  of  the  same  day,  but  foond  on  my  arrival  that  Mr.  Mc- 
Lawrence,  immediatiy  after  he  had  telegraphed  to  me,  had  left  for  his 
ranch,  which  I  learned  was  50  miles  from  Uvalde  in  the  Frio  Gaflou, 
and  can  be  reached  only  over  a  trail  leading  through  an  almost  unin- 
habited country.  Fortunately  I  became  acquainted  with  Mr.  J.  V. 
Abrams,  another  flock-master,  who  lives  on  the  Nueces,  8  miles  from 
Uvalde.  Mr.  Abrams  took  much  interest  in  my  mission,  and  offered  to 
procure  a  team  and  to  go  with  me  to  Mr.  McLawrence's  ranch.  His 
kind  offer,  of  course,  was  accepted.  As  I  did  not  wish  to  lose  much 
time,  we  left  Uvalde  on  the  evening  of  the  19th,  and  arrived  the  next 
morning  at  about  8  o'clock  at  Mr.  McLawrence's  residence  in  the  Frio 
Oaiion.  Whether  the  location  is  in  the  northern  part  of  Uvalde  County 
or  in  the  southern  part  of  Bandera  County  I  did  not  learn.  On  my 
arrival  I  soon  ascertained  that  the  sheep  that  died — in  all  about  150  to 
160  head  out  of  a  flock  of  1,100— had  not  died  of  lombriz^  but  of  anthrax j 
and  that  they  had  continued  to  die  at  the  rate  of  12  to  15  a  day  as  long 
as  they  occupied  a  certain  range  which  contained  two  pools  of  stagnant 
water,  but  had  stopped  dying  as  soon  as  they  were  removed  to  another 
place.  As  the  sheep  had  been  removed  on  Saturday— I  arrived  Tues- 
day  morning — at  a  range  7  miles  below  (south)  in  the  same  canon,  I  did 
not  And  any  diseased  sheep,  neither  did  I  And  any  that  had  recently 
died^  consequently  I  had  no  subject  for  ^  pontmortem  examination. 
When  later  in  the  afternoon  the  flock  was  inspected,  no  animal  could 
be  found  that  showed  any  symptoms  of  disease.  Once  there  and  con- 
vinced by  what  I  learned  on  makiog  inquiries  from  Mr.  McLawrence 
and  his  shepherd  that  the  sheep  had  died  of  anthrax,  I  endeavored  to 
ascefrtain  the  cause.  I  therefore  concluded  to  inspect  and  to  examine 
the  fatal  pasture-ground,  and  as  it  was  only  2  miles  above  (north),  I  in- 
duced Mr.  McLawrence  to  take  me  out  there.  Commencing  about  1^ 
miles  from  the  house,  we  found  the  ground  strewed  with  the  decomposed 
and  decomposing  carcasses  of  dead  sheep,  half  eaten  by  the  buzzards, 
and  lying  in  heaps  of  twos,  threes,  and  fours.  Kear  a  water-hole,  the 
largest  of  the  two  stagnant  pools,  aoout  50  yards  long,  10  yards  wide  at 
its  widest  point,  and  rather  shallow,  the  carcasses  b^ame  very  numer- 
ous. I  counted  about  60  dead  sheep  in  the  immediate  vicinity  of  the 
stagnant  pool,  and  found  one  in  the  water  itself.  Being  always  pro- 
vided with  some  small  vials  when  on  such  an  expedition,  I  filled  two  of 
them  with  some  of  the  stagnant  water  and  took  them  with  me  for  micro- 
scopical examination.  It  was  very  foul  and  muddy,  and  its  nauseating 
smell  nearly  turned  my  stomach  when  I  filled  the  vials.  When  the  water 
was  examined  under  the  microscope,  on  June  23,  it  was  found  to  contain 
immense  numbers  of  «pm72a,  miorooocci,  and  hoMli^  the  latter  undoubt- 
edly BaciUus  a/nthracis.  It  also  contained  large  quantities  of  granular 
matter,  a  good  many  vegetable  rests,  some  animalcules,  and  numerous 
spores  of  algsB,  &c.  Consequently  no  doubt  can  exist  that  the  water- 
hole^  which,  for  about  two  weeks,  or  from  the  time  the  sheep  commenced 
to  die  till  the  flock  was  removed  to  another  range,  furnished  the  drink- 
ing-water for  some  of  the  sheep,  probably,  though,  only  for  those  that 
died,  as  other  good  water,  in  the  Bio  Frio,  was  equally  accessible,  and 
only  a  mUe  distant,  constituted  the  source  of  disease  and  death.  The 
other  stagnant  pool,  reported  to  be  much  smaller  and  nearly  dry,  was 
not  visited. 

On  further  inquiry  I  learned  that  in  the  faU  of  1881  the  same  range — 
the  vicinity  of  the  water  hole — ^had  been  occupied  a  few  weeks  by  a  herd 
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of  cattle,  and  that  about  60  of  them  had  died  within  a  short  time.  The 
dying,  I  was  informed,  ceased  immediately  after  the  cattle  were  taken  ^ 
away  to  another  place.  Farther,  that  in  the  spring  of  the  sarnie  year 
(1881)  a  flock  of  sheep  had  been  grazed  a  short  time  on  the  same  range, 
and  that  120  head  of  them  had  died  in  a  few  weeks,  and  that  they  like- 
wise had  stopped  dying  when  removed  to  another  locality.  Of  course 
none  of  the  dead  animals  were  buried;  they  all,  as  is  customary  in  Texas, 
were  left  on  the  ground  to  rot,  and  to  be  devoured  by  the  buzzards  and 
coyotes.  The  whole  range,  therefore,  is  thoroughly  infected,  and  as  the 
land  slopes  in  nearly  every  direction  toward  the  water-hole  which  fur- 
nished the  drinking-water,  or  at  least  a  part  of  it,  for  most  of  the  ani- 
mals grazing  in  its  vicinity,  there  can  be  no  doubt  that  the  cause  of  the 
fatal  disease  (€mthrax)y  was  local,  and  was  caused  by  drinking  the  stag- 
nant water  contained  in  the  water-hole.  That  the  water  was  thoroughly 
infected  was  proved  by  the  presence  of  numerous  Bacilli  (mthrads. 
Further  comment  will  hardly  be  necessary. 

Arrived  again  in  Uvalde  on  the  night  of  June  20-21.  Knowing  that 
cyst- worms  are  of  frequent  occurrence  in  sheep  in  the  neighborhood  of 
TJvalde,  I  procuredin  the  morning,  through  the  kindness  of  Mr.  Abrams, 
four  jack-rabbits,  and  found  every  one  of  them  infected  with  numerous 
cyst- worms,  containing  fidly-developed  scolices.  The  cyst- worms  were 
situated  nearly  everywhere  in  the  abdominal  and  pelvic  cavities,  par- 
ticularly near  the  kidneys  and  urinary  organs,  butalso  in  and  between 
the  muscles.  One  of  the  rabbits  contained  about  thirty,  and  another 
one  over  twenty. 

In  the  early  part  of  July  (July  3  and  4),on  my  trip  to  Corpus  Ohristi. 
I  stopped  in  San  Biego,  Duval  Gounty,  and  from  there  visited  several 
^heep-ranches  on  which  the  sheep  were  reported  to  be  affected  with 
lambriz.  I  had  an  opportunity  of  making  a  few  post-mortem  examina- 
tions on  the  ranch  of  Knight  Brothers,  14  miles  from  San  Diego  (July  4), 
but  found  nothing  of  special  interest  except  some  8trongylus  contortus 
in  the  fourth  stomach,  and  in  one  lamb  a  few  Strongylus  filaria  in  the 
bronchial  tubes.  In  1880  Knight  Brothers  had  a  flock  of  3,500  sheep, 
and  suffered  no  losses  from  lombriz  j  the  sheep,  the  whole  year,  were  in  a 
very  good  condition,  and  did  not  emaciate  during  the  winter.  In  1881 
they  had  about  4,300  sheep  ^  the  winter  was  a  hard  one,  and  the  ani- 
mals, in  consequence,  were  rather  poor  in  the  spring.  The  losses  from 
lombriz  in  the  summer  of  1881  amounted  to  about  400  lambs.  In  1882 
their  flock  of  sheep  numbered  5,000  head,  which,  owing  to  a  mild  win- 
ter, were  all  in  a  good  condition  in  the  spring,  at  any  rate  in  a  much 
better  condition  than  in  the  spring  of  1881.  The  losses  till  date,  July 
4,  have  been  very  few.  The  range,  I  was  informed,  has  been  in  use 
five  years,  and  no  losses  from  lombriz  (fatal  cases  of  worm  disease) 
worth  mentioning  have  occurred,  except  in  the  summer  of  1881.  Still, 
I  saw  a  few  lambs  evidently  affected,  but  none  of  them  were  as  yet  very 
sick.  The  range,  on  the  whole,  is  very  dry,  and  almost  destitute  of 
water  except  in  a  wet  season.  The  sheep,  and  also  a  flock  of  goats, 
obtain  water  for  drinking  from  a  so-called  tank,  an  artificial  pond, 
which  is  400  yards  long,  and  contained  on  July  4  about  3  feet  of  water. 
Knight  Bros,  are  of  the  opinion  that  the  greater  loss  in  1881  was  caused 
by  the  poor  condition  of  their  sheep  in  the  spring  of  that  year.  As  it 
is  a  weU-known  fact  that  parasites,  and  entozoa  particularly,  become  as 
a  tule  dangerous  to  higher  organized  animals  only  when  the  latter  are 
weakened,  diseased,  emaciated,  or  in  a  declining  condition;  that,  in 
other  words,  parasites  flourish  the  more  the  weaker  the  organism  of  their 
abode  animal;  therefore,  the  reason  given  for  the  greater  loss  caused 
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by  lomhriz  in  1881  than  In  1882  is  a  very  plausible  one.  As  long  as 
moat  of  the  flock-masters  in  Texas  do  not  make  suitable  provisions  for 
their  sheep  in  the  winter,  and  do  not  feed  and  protect  them  in  bad  and 
cold  weather,  or  when  a  "norther"  is  blowing,  every  severe  winter, 
that  is,  severe  for  Texas,  will  not  only  cause  immediate  losses,  but  will 
also  increase  the  death-rate  of  the  sheep  in  the  following  spring  and 
summer.  As  the  present  winter  (1883)  is  a  hard  one,  it  is  safe  to  pre- 
dict that  the  death-rate  next  spring  and  next  summer  will  be  a  high 
one,  and  not  only  as  to  sheep,  but  also  as  to  other  animals.  Although 
Texas  is  a  southern  country  and  has  a  warm  climate,  the  changes  of 
weather  and  temperature  are  just  as  severe  and  just  as  sudden  as  they 
are  further  north. 

In  the  fore  part  of  August  I  received  information  that  quite  a  num- 
ber of  sheep  were  dying  near  Gonzales,  Gonzales  County,  particularly 
in  a  flock  owned  by  Messrs.  Stieren  &  Forke.  I  went  there  at  once, 
and,  together  with  Mr.  Stieren,  the  senior  member  of  the  firm,  visited 
(August  15)  their  sheep  ranch,  several  miles  from  the  city.  The  flock 
consisted  of  about  3,000  head,  including  about  1,000  lambs.  Of  the 
latter,  about  250,  or  25  per  cent.,  had  died  within  the  last  four  or  five 
weeks  of  a  disease  alleged  to  be  lombriz.  When  we  arrived  at  the 
ranch  we  found  that  the  flock  had  recently  been  moved  by  the  shepherd 
to  another  range,  a  few  miles  further  north,  and  that  the  dying  had 
almost  entirely  ceased  since  the  removal  had  been  made.  Only  a  few 
deaths  had  occurred  during  the  last  two  or  three  days.  I  left  it  to  Mr. 
Stieren  and  his  shepherd  to  pick  out  the  sickest  lamb  in  the  flock  to  be 
killed  for  postfnortem  examination.  It  was  killed  by  bleeding.  Ex- 
amining it,  I  found  grubs  (larvsB  of  the  gad-fly)  in  the  sinuses  and 
ethmoid  bones,  a  few  large  specimens  of  Stronffylus  filaria  in  the  lungsl 
some  lomhriz  worms — Strongylus  eontortus — ^in  the  fourth  stomach,  and 
degenerated  mesenteric  glands.  The  range,  but  particularly  the  old 
one  (the  one  occupied  by  the  flock  till  within  a  few  days  of  my  arrival), 
contains  numerous  small  water-holes,  or  rather  creek-ponds,  which  be- 
come dry  in  the  summer,  or  in  every  dry  season  contain  more  or  less 
water  after  a  good  rain,  and  form  a  continuous  stream  (a  creek)  only 
after  heavy  rains,  or  in  a  very  wet  season.  Besides,  the  old  range, 
partly  at  least,  is  composed  of  so-called  hog-wallow  land,  and  in  a  wet 
season  each  hog-wallow  forms  a  small  water-hole.  From  the  above  it 
will  be  seen  that  the  range  in  question  is  not  at  all  adapted  to  sheep- 
raising,  but  admirably  qualified  to  preserve  worm-brood. 

On  August  29  I  had  an  opportunity  to  examine  a  diseased  fiock  of 
sheep  belonging  to  Mr.  Boaz,  in  Fort  Worth,  Tarrant  County.  Mr. 
Boaz  bought  in  June  a  flock  of  271  sheep,  among  them  25  muttons 
(wethers),  the  rest  ewes  and  lambs.  These  sheep,  on  the  whole,  rather 
inharmonious  cross-products  of  Ootswolds,  Linoolnshires,  Leicester- 
shires,  Mexicans,  and  Merinos,  were  imported  &om  Missouri  in  the 
latter  part  of  March,  and  since  that  time  have  been  kept  and  herded  in 
the  vicinity  of  Fort  Worth.  In  the  latter  part  of  June,  or  immediately 
after  Mr.  Boaz  took  possession,  the  sheep  commenced  to  die  at  the  rate 
of  oue  a  day  on  an  average.  In  all  69  animals,  mostly  lambs,  and 
including  only  a  few  full-grown,  probably  very  old  sheep,  had  died  when 
I  arrived.  The  symptoms  observed  in  the  animals  found  diseased  were 
as  follows:  At  first  a  tendency  to  remain  behind  in  the  herd;  a  slight 
drooping  of  head  and  ears,  then  gradually  increasing  weakness  and 
emaciation;  paleness  of  skin  and  visible  mucous  membranes;  more  or 
less  coughing  and  sneezing  and  discharges  firom  the  nose  (in  most  of 
the  animals);  irregular  appetite  and  digestion,  and  at  times  oostiv^- 
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ness  and  more  or  less  fever,  till  finally  the  weakness,  emaciation,  ansB- 
mia,  and  fever  increased,  and  the  costiveness  gave  way  to  a  more  or 
less  fetid  diarrhea,  which,  in  most  cases,  was  soon  followed  by  death. 
Mr.  Joe  Dickson,  the  overseer  of  Mr.  Boaz's  ranch — ^Mr.  Boaz  is  a 
banker,  and  lives  in  Fort  Worth — and  myself  singled  out  and  caught 
two  lambs,  which,  in  a  high  degree,  exhibited  all  the  symptoms  men- 
tioned. The  temperature  of  the  animals,  taken  in  the  rectum,  was  104<^.8 
and  1030.4  F.,  req>ectively.  Hence,  the  first  one,  having  the  highest 
temperature,  and  being  apparently  the  sickest,  was  killed  by  bleeding 
for  the  purpose  of  making  a  post-mortem  examination.  The  morbid 
changes  presented  were  as  follows:  (Estrua  larv»,  a  few,  in  the  ethmoid 
bones;  some  lung- worms,  SPrangyltts  filarial  in  the  bronchial  tubes,  but 
unmisti^able  indications  that  many  more  had  been  present,  which  had 
probably  be^i  ejected  by  coughing  and  sneezing,  and  an  immense  num- 
ber of  lombfiz  worms,  Strongyhu  cantartuSy  in  the  fourth  stomach.  Be- 
sides that,  the  mesenteric  glands  presented  considerable  fatty  degener- 
ation. No  other  morbid  changes  could  be  found.  The  worms  in  the 
foivth  stomach  were  so  numerous  as  to  gtve  the  whole  mucous  lining  of 
that  organ  an  appearance  somewhat  similar  to  that  of  a  coarse  felt  sad- 
dle-blanket, in  which  every  hair  is  curly,  in  motion,  and  wriggling. 
Ck>n8equentiiy  there  can  be  no  doubt  that  I  had  before  me  a  case  of  veri- 
table tombfiZy  one  that  would  have  terminated  in  death  if  the  animal 
had  not  been  killed  by  bleeding.  As  Mr.  Boaz  kept  on  the  same  range 
another  flock  of  sheep,  animals  of  his  own  raising,  and  crosses  between 
the  common  Mexican  sheep  and  American  Merinos,  which  were  all, 
witiiout  exception,  in  a  good  and  healthy  condition,  it  became  evident 
that  the  imported  sheep  did  not  become  affected  while  on  his  range  or 
in  his  possession,  and  that  they  must  have  picked  up  the  worm-brood 
at  some  other  place.  Still,  even  his  range,  or  at  least  a  portion  of  it, 
contains  numerous  hog-wallows,  and  low,  wet  places,  and  therefore  all 
the  elements  necessary  to  preserve  the  worm-brood,  if  once  deposited. 
Such  is  the  case  on  a  great  many  Texas  sheep-ranges.  Of  course,  as 
long  as  no  worm-brood  is  present  or  introduced,  hog- wallows,  low,  wet 
places,  water-holes,  small  p«ads,  &c.,  cannot  produce  it,  but  if  worm- 
brood  is  once  introduced,  those  plaa^  afford  all  the  conditions  neces- 
sary to  the  embryonic  life  of  the  worms  belonging  to  the  genus  Stran- 
ffffluSy  and  of  a  good  many  others.  The  worms  are  usually  introduced 
with  imported  sheep,  which  deposit  the  worm-brood  on  the  grass,  or 
directly  in  the  water,  and  if  then  the  conditions  necessary  to  the  em- 
bryonic existence  of  the  eutozoa  are  given,  a  range  once  infected  very 
likely  will  remain  infected  till  abandoned,  for  at  least  a  year  or  two,  as 
a  sheep-range.  I  therefore  advised  Mr.  Boaz  to  keep  his  sheep  away 
from  the  hog- wallow  portion  of  his  range,  and  to  use  the  same,  at  least 
a  year  or  two,  exclusively  for  cattle,  so  as  to  give  the  worm-brood  a 
chance  to  die  out. 

On  August  30  I  went  again  to  Mr.  Boaz's  sheep-camp,  and  killed 
another  lamb  for  post-mortem  examination.  Its  temperature  before  death 
was  104PA  F.  The  carcass  was  found  to  be  very  ansemic ;  head  and  lungs 
were  perfectly  healthy,  but  innumerable  ^^  lombriz^  worms,  Strongylue 
contortusy  were  found  in  the  fourth  stomach.  Ko  other  morbid  changes 
were  present,  except  some  degeneration  of  the  mesenteric  glands,  and 
a  few  rests  of  aborted  cyst-worms  in.  the  mesenterium.  The  result  of 
this  BBGond  post-mortem  examination  convinced  me  still  more  that  in  Mr. 
Boaz's  herd  I  had  to  deal  with  severe  and  fatal  cases  of  lomhriz.  Hence, 
finding  in  the  imported  flock  quite  a  large  number  of  animals,  both 
lambs  and  sheepiin  aeondition  I'^eiysimiliu:  or  even  identical  to  that  of 
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the  two  lambs  killed  for  post-fnortem  examination,  Iconeidered  theherd 
a  ver>'  suitable  one  to  experiment  with  as  to  medical  treatment,  &c.  Aa 
the  worms  are  in  the  stomach,  and  therefore  exposed  to  the  eflFect  of  the 
medicines  given,  the  only  difficulty  consisted  in  selecting  from  among 
the  large  number  of  anthelmintics  known  to  materia  medica  one  that 
is  effective,  requires  as  little  preparation  as  possible,  is  easily  adminis- 
tered to  a  large  number  of  animals,  and  is  not  too  expensive.  The 
Texas  flock-master  has,  as  a  rule,  very  large  flocks,*  and  concerning  a 
medical  treatment  will  only  consent  to  give  such  remedies  as  are  easy 
and  simple  of  application,  and  can  be  given  in  a  kind  of  wholesale  man- 
ner. I  therefore  chose  a  solution  of  tartar  emetic  in  rain- water,  in  a  pro- 
portion of  ten  grains  to  two  ounces,  or  half  a  pound  of  tartar  emetic  to 
twelve  quarts  of  rain-water,  and  desired  to  give  to  each  lamb,  according 
to  its  size  and  age,  from  one  to  two  ounces  of  that  solution  as  a  drench, 
and  to  older  sheep  a  little  more,  in  proportion  to  their  size  and  weight. 
The  result  was  an  excellent  one }  all  those  animt^ls  not  already  too  weak 
or  too  anaDmic  to  be  past  recovery,  even  if  firee  from  worms,  recovered. 
The  tartar  emetic  not  only  freed  the  animals  of  8trongyltt8  eontorttut^  the 
<<  lomhriz^  worm,  but  also  a  large  tape- worm,  Tamia  expansay  from  a 
lamb  that  was  supposed  to  be  suffering  only  from  lombriz.  Besides  that, 
sheep  will  stand  without  damage  a  comparatively  large  dose  of  tartar 
emetic,  much  larger  in  proportion  than  any  other  domesticated  animal. 
As  it  is  essential  in  administering  anthelmintics  to  animals  that  the 
stomach  of  the  latter  at  the  time  the  medicine  is  given  be  not  too  full 
of  food,  the  best  way  to  give  the  solution  of  tartar  emetic  to  a  large  flock 
of  sheep  is  probably  as  follows :  First  drive  the  whole  flock,  or  as  many 
sheep  as  can  be  drenched  in  one  day  or  an  evening,  into  the  shearing-pen, 
which  is  on  most  sheep-ranches  the  best  suited  place  for  the  purpose, 
and  leave  the  sheep  there  over  night  without  any  food.  Then  in  tiie 
morning  employ  three  men  and  a  boy  to  do  the  necessary  work.  One 
of  the  men  has  to  catch  the  sheep  and  to  lift  them  one  by  one  as  they 
are  wanted  over  a  fence,  when  another  man  takes  hold  of  them  and  holdjs 
each  sheep  while  it  is  drenched.  A  third  man,  who  may  be  the  owner 
or  overseer  of  the  flock,  attends  tb  the  drenching,  and  gives  each  sheep 
or  lamb  its  proper  dose  out  of  a  small  bottle — a  two-ounce  vial  I  would 
prefer — and  in  small  swallows,  for  then  the  medicine  will  almost  imme- 
diately reach  the  place  where  it  is  wanted,  the  fourth  stomach ;  whereas, 
when  given  in  big  swallows,  or  poured  down  in  a  hurried  manner,  it  is 
apt  to  pass  into  the  paunch  and  will  then,  mixed  with  the  contents  of  the 
latter,  lose  much  of  its  efficacy.  The  boy,  or  the  fourth  person,  must 
have  his  place  near  the  man  who  does  the  drenching,  and  attend  to  the 
filling  of  vials  in  use.  The  solution  itself  may  be  kept  in  a  bucket  handy 
to  the  boy.  If  proceeded  with  in  that  way  600  head  of  sheep  can  easily 
be  drenched  in  one  day.  In  order  to  prevent  the  sheep  from  filling  their 
stomachs  with  food  immediately  after  they  have  taken  the  medicine,  it 
may  be  well  to  keep  them  an  hour  or  two  in  the  inclosure  after  the  last 
one  has  been  drenched.  There  are,  of  course,  other  effective  remedies 
besides  tartar  emetic.  Some  flock-masters  claim  to  have  seen  good  results 
from  large  doses  of  common  salt,  while  others  have  used  oil  of  turi>en- 
tine  with  good  success.  As  to  oil  of  turpentine,  nothing  can  be  said 
against  it,  except  that  with  safety  it  can  only  be  given  in  the  form  of  an 
emulsion,  and  to  make  an  emulsion  for  a  large  flock  of  sheep  is  much 
more  trouble  than  the  average  Texas  sheep-man  is  willing  to  take. 
The  late  Professor  Gerlach,  in  Berlin,  recommended  creosote  in  the 
water  for  drinking,  and  considered  two  ounces  and  a  half  a  sufQcient 
dose  for  100  sheep.    As  I  was  not  able  to  obtain  a  reliable  article  when 
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I  had  use  for  it.  I  did  not  test  its  efficacy,  bat  hope  that  others  will. 
There  will  be  abundant  opportunities  next  sammer. 

CONCLUSIONS. 

As  will  have  been  seen  from  the  above,  so-called  lomhrtz  becomes  a 
destnictive  disease  or  causes  severe  losses  only  if  the  affected  flock  of 
sheep  is  in  a  bad — weak,  emaciated,  and  ansemic — condition,  or  where 
the  range  is  badly  infected  with  worm-brood  and  not  adapted  to  sheep- 
raising  on  account  of  the  favorable  conditions  it  offers  for  the  preserva- 
tion of  entozoa  (worms)  while  in  their  embryonic  state.  I  would  exclude 
from  a  sheep-range,  but  particularly  from  a  lamb-range,  flrst,  all  such 
land  as  is  low  and  level  and  inclined  to  be  wet ;  secondly,  all  so-called 
hog- wallow  or  buffalo-wallow  land ;  thirdly,  all  such  land  as  contains 
small  pools  of  stagnant  water,  not  to  speak  of  swamps,  sloughs,  and 
swales.  It  is  true,  sheep  need  out  little  water  compared  with  what  is 
needed  by  other  animals,  but  they  need  some,  and  what  they  need  is 
water  of  the  very  best  quality,  or  water  that  is  as  fSree  as  possible  ftom 
decaying  organic  substances,  and  consequently  free  from  (pathogenic) 
schizophytes  and  worm-brood.  Beally  good,  pure  water,  good  well- 
water  in  particular,  is  not  apt  to  contain  dangerous  schizophytes,  neither 
is  it  well  qualified  to  preserve  and  to  sustain  the  life  of  embryonic 
worms,  consequently  is  not  productive  of  disease.  As  most  of  the  sheep- 
ranges  in  Texas  are  rather  scantily  supplied  with  good  water,  the  flock- 
masters  who  own  their  range,  as  most  of  them  do,  and  have  not  a  suf- 
ficient supply  of  good  water,  will  be  obliged  to  dig  wells — artesian  wells 
where  necessary — and  doing  that  they  will  soon  find  that  the  money 
thus  invested  will  bear  big  interest. 

I  made  one  visit  to  a  sheep-ranch  in  Hays  County  at  which  the  sheep 
were  dying,  and  found  the  cause  to  consist  exclusively  in  the  bad  and 
filthy  conation  of  the  stagnant  water  of  the  rapidly-drying  pools  out  of 
which  the  sheep  had  been  drinking.  There  is  still  one  other  thing  that 
deserves  the  special  attention  of  the  Texas  flock-masters.  Every  year  a 
great  many  improved  sheep  are  imported  into  Texas,  principally  from 
California,  Vermont,  Ohio,  Michigan,  and  from  several  other  States,  and 
these  imported  sheep  are  the  ones  that  introduce  not  only  scab  and  foot- 
rot — which  latter,  by  the  way,  is  a  very  rare  disease  in  Texas — ^but  also 
every  kind  of  worm-brood.  The  Texas  flock-masters,  therefore,  in  im- 
porting sheep  or  in  buying  imported  sheep,  cannot  be  too  cautious  in 
seeing  to  it  that  he  gets  perfectly  healthy  animals,  belonging  to  healthy 
flocks,  and  none  that  are  suffering  from  or  infected  with  any  of  those 
diseases  named.  Most  of  the  diseased  sheep  or  sheep  afflicted  with 
entozoa  that  are  imported  are  brought  in  by  dealers,  and  by  them  are 
sold  usually  in  lots,  which  contain  good  ones  and  poor  ones,  to  the  high- 
est bidder  or  in  open  market,  after  they  have  been  driven  through  the 
whole  State  or  a  large  portion  of  the  same,  and  thus  been  permitted  to 
infect  more  than  one  range.  Besides  that,  they  usually  come  in  the 
fall,  the  very  season  in  which  most  of  the  worm-brood  is  disseminated. 
What  remedies  or  preventives  may  be  necessary  to  avoid  an  infection 
of  a  sheep-range  with  worm-brood  may  be  concluded  from  the  above. 
It  is  not  for  me  to  say  what  ought  to  be  done.  It  is  tor  the  flock-masters 
themselves  to  act  and  to  decide,  or  to  adopt  such  measures  as  will  meet 
the  object  in  view. 

Very  respectfully  submitted. 

H.  J.  DBTMEES. 

Champaign,  III.,  January  29, 1883. 
6  A 
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DISEASES   AMONG    SHEEP   IN  TEXAS. 

Inx'psti^ialionsof  DVH..J.I)elmers.  Plate  I. 


Groiqi  of  Stron^ylus  rontorlus  ,  natural  size . 

1.1.1. full- grown  females. 

2. not  fully  developed  female 
3,youn^  female 
4. 4. 4.  mil  -  grown  m.ale  s 
a.a.a.a^ad. 

b.b.b.b, genital  organs  of  bo^h  sexes, 
o.c.c.tail  and  anus   of  female. 
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liivpsLi^ations  of  DT H.J.Detmers .  Plat e  II. 
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ImTsligations  of  DrH.J.Detmers .  Plato  III . 


Microphotograph  of  head  of  female  Stron^\'lusContortus-x40. 
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InvpsU^alions of  DVH.J.Detmers .  Plate  IV. 


Microphotofraph.  of  middle  portion  of  female  Stron$>iusContortus-x40. 
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Irix-esli^ations  of  DrH.tJ.Dettners .  '  Plate  V. 


\iirropliotograph  of  tail  of  female  Stron^ylusContortus-x40. 
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REPORT  OF  THE  BOTANIST. 


SiB:  1  have  the  honor  to  submit  the  following  ieiK>rt  of  the  work  of 
this  division  for  the  onirent  year: 

GRASSES  OF  THE  GREAT  PLAIKS. 

The  Plains,  lying  west  of  the  100th  meridian,  together  witii  much 
broken  and  moontainons  interior  country,  nearly  tr^ess  and  arid,  in 
l^ew  Mexico,  Western  Texas,  and  Arizona,  are  nearly  useless  for  the 
purposes  of  ordinary  agriculture,  but  are  becoming  more  and  more  im- 
portant as  the  great  feeding  ground  for  the  multitudes  of  cattle  which 
sapply  the  wants  of  the  settled  regions  of  our  own  country,  as  well  as 
the  constantly  increasing  foreign  demand.  The  pasturage  of  this  region 
consists  essentially  of  native  grasses,^  some  of  which  have  acquired  a 
wide  reputation  for  their  rich,  nutritious  qualities,  for  their  ability  to 
withstand  the  dry  seasons,  and  for  the  quality  of  self-drying  or  curing, 
so  as  to  be  available  for  pasturage  in  the  winter.  This  quality  is  due 
probably  to  the  nature  of  the  grasses  themselves  and  the  effect  of  the 
arid  climate.  It  is  well  known  that  in  moist  countries,  at  lower  alti- 
tudes, the  grasses  have  much  succulence^  they  grow  rapidly,  and  their 
tissues  are  soft :  a  severe  frost  checks  or  kills  their  growth,  and  chemical 
changes  immeoiately  occur  which  result  in  rapid  decay;  whereas,  in  the 
arid  climate  of  the  Plains  the  grasses  have  much  less  succulence,  the 
foliage  being  more  rigid  and  dry,  and  therefore  when  its  growth  is  ar- 
rested by  frost  or  other  causes  the  tissues  are  not  engorged  with  water; 
the  desiccating  influence  of  the  climate  is  sufficient  to  prevent  decay, 
and  the  grass  is  kept  on  the  ground  in  good  condition  for  winter  forage. 

Many  of  the  grasses  are  popularly  called  ^<  bunch-grass,''  from  their 
habit  of  growth;  others  are  known  as  '^  mesqulte"  and  <^  gramma  grass." 
These  consist  of  many  species  of  different  genera,  some  of  them  more 
or  less  local  and  sparingly  distributed,  others  having  a  wide  range  from 
Mexico  to  British  America.  In  the  consideration  of  this  sublect  two 
very  important  questions  arise :  First,  what  effect  will  continued  feeding 
have  upon  the  perpetuity  of  the  grasses  composing  these  great  pastures ; 
and,  second,  what  means  can  be  employed  to  select  native  species  or  to 
import  exotic  ones  such  as  may  be  adapted  to  the  conditions  of  climate 
and  soil  here  prevailing. 

There  can  be  no  doubt  that  continued  pasturage  will  ultimately  pro- 
duce important  changes;  certain  species  will  disappear,  being  unable 
to  withstand  the  constant  tramping  and  cropping  by  cattle,  and  their 
place  will  be  filled  by  more  hardy  species,  either  by  self-propagation  or 
by  careful  introduction  and  cultivation  by  the  proprietors  of  the  ground. 
It  is  probable  that  among  the  native  species  there  are  those  which  will 
meet  the  requirements  of  the  occasion,  but  much  carel\il  observation 
and  many  trials  and  experiments  will  need  to  be  made  before  the  ques- 
tion is  satisfactorily  determined.  To  an  intelligent  performance  of  this 
work  a  knowledge  is  first  required  of  the  characteristics,  habits,  anci 
names  of  the  species  now  occupying  the  ground,  and  as  a  very  impoy* 
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t^nt  aid  to  the  acquisition  of  this  knowledge  we  give  in  the  present  re- 
port descriptions  and  figures  of  many  of  the  common  grasses  now  pre- 
vailing in  the  region  under  consideration.  A  careftil  study  of  these 
and  comparison  with  the  living  plants  will  enable  an  ordinary  observer 
to  identify  the  grasses  which  may  come  under  his  observation.  An  or- 
dinary icDs  or  magnifier  will  be  a  necessity  in  the  examination  of  the 
minute  parts  of  the  flowers. 

In  some  portions  of  Texas  a  careful  study  of  the  native  grasses  has 
resulted  in  the  discovery  of  a  number  of  species  which  promise  to  fill 
all  the  requirements  of  pasturage  in  that  region.  These  species  have 
been  desciibed  and  discussed  in  previous  reports.  In  continuation, 
however,  of  the  subject,  and  in  view  of  its  bearing  on  the  present  in- 
quiry, we  give  herewith  the  substance  of  a  recent  letter  from  a  corre- 
sponaent  in  Lampasas  Gounty,  Texas : 

The  Agrioultnral  Beport  for  1881-^82  is  at  hand.  I  was  especially  interested  in  the 
report  of  the  botanist.  The  Texas  blue  grass  which  is  recommended  I  have  found  in 
my  yard.  I  obsenred  it  closely  last  winter,  not  knowing  what  kind  it  was  nntil  it 
bloomed.  At  first  I  noticed  about  half  a  dozen  bunches ;  now  it  has  spread,  by  means 
of  underground  stolons,  until  I  have  quite  a  quantity  of  it.  How  it  came  to  be  in  my 
yard  I  cannot  teU,  as  I  find  it  nowhere  else  in  this  Ticinity.  I  also  find  it  growing 
luxuriantly  in  the  Colorado  bottoms  about  20  miles  west,  in  Burnet  Counly.  It  spreads 
very  rapidly,  almost  equal  to  Bermuda  grass  or  curly  mesquite.  I  think  it  isjust  the 
grass.  I  have  been  looking  for  a  winter  grass.  In  the  great  grazing  regions  of  Western 
and  Southwestern  Texas  it  is  impracticable  to  try  grasses  that  require  to  be  set  by  cul- 
tivation, as  but  little  of  the  land  is  tiUed.  We  want  grasses  that  wiU  take  care  of 
themselves,  and  I  think  Bermuda  for  summer  and  Texas  blue  grass  for  winter  will 
answer  every  purpose.  Of  native  grasses  we  have  two  kinds  tm^t  excel  aU  others : 
1st,  the  Buohli  daciyloides,  known  as  curly  mesquite,  wire  mesquite,  running  mesquite, 
fine  mesquite,  and  bufialo  gnus :  this  is  a  ffood  summer  grass,  and  is  fair  ibr  winter, 
as  it  is  only  partially  kiUed  by  m>st;  2d,  tne  other  grass  is  the  Stipa  setigera,  known 
as  bunch  ;nesquite,  winter  mesquite,  big-bearded  mesquite.  This  is  pre-eminently  the 
winter  gf  ass  of  a  large  portion  of  Texas,  but  of  no  value  for  summer.  It  is  found  witii 
the  live-oak.  In  my  yard  I  have  enumerated  twenty  kinds  of  native  grasses,  among 
them  AritUda  purpurea.  Bromm  «stoIoi<{e9,  knot-grass,  fall-grass,  and  others  which  I  do 
not  know  the  names  or.  The  sedge  grass  is  fast  giving  way  to  mesquite,  especiaUv  on 
our  sheep  walks,  which  I  consider  a  misfortune,  as  the  sedge  grass  furnishes  excellent 
range  for  nine  or  ten  months  of  the  year.  It  requires  to  be  closely  pastured  in  order 
to  keep  it  firom  gowing  too  rank.  For  cultivated  lands,  Johnson  grass,  alfalfa,  and 
Texas  millet  {Fankfum  Temnum)  succeed  weU  here.  The  millet  is  undoubtedly  the 
finest  forage  grass  in  existence.  For  horses,  cattle,  or  sheep  it  is  excellent.  They 
prefer  it  to  any  other  kind  of  hay,  or  even  to  sneaf  oats.  It  is  raised  in  this  section  by 
plowing  the  land  after  a  crop  of  small  grain  has  been  harvested.  It  is  a  sure  crop, 
and  produces  two  or  three  tons  per  acre. 

The  common  names  applied  to  grasses  vary  greatly  in  different  locali- 
ties, so  much  so  that  when  the  common  name  only  is  given  we  are  fre- 
quently unable  to  determine  accurately  what  grass  is  meant  without  the 
help  of  specimens.  The  name  <^  bunch  grass"  is  applied  to  a  large  num- 
ber of  species,  as,  for  instance,  to  Stipa  setigera^  8Hpa  spartea,  8tipa 
viridula^  Stipa  camataj  Eriocoma  ouspidataj  Feattwa  ot^na,  Festuca  soar 
brellaj  Deschampsia  ccespitosay  and  others  which  have  the  habit  of  grow- 
ing in  dense  clumps.  The  names  ^^  mesquite"  and  ^'gramma"  grass  are 
applied  to  several  species  of  Boutelotuiy  to  BuckUe  da^^tyloidesj  to  Munroa 
gquarrosay  and  others.  But  in  botanical  phraseology  every  species  of 
grass  has  a  name  by  which  it  is  known  everywhere.  Hence  the  im- 
portance of  acquiring  the  proper  botanical  names  of  the  grasses. 

In  the  range  of  country  under  consideration  there  are  probably  two 
or  three  hundred  species  of  grasses,  many  of  which  have  little  or  no 
agricultural  value,  but  from  them  there  can  probably  be  selected  such 
as  have  vigor  of  growth,  nutritive  qualities^  hardiness,  and  sufficient 
foliage  for  a  productive  crop. 
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THE  CHEAT  QUESTION. 

In  some  portions  of  the  West  there  is  great  complaint  of  the  preva- 
lence of  cheat,  or  chess,  in  the  wheat-flelds.  In  some  caries  there  is  little 
else  than  cheat  where  wheat  was  sown.  This  is  an  old  tronble,  and 
occars  more  or  less  extensively  after  every  severe  winter.  Many  farm- 
ers, X>^haps  a  majority  of  them,  consider  this  a  case  of  transmutation 
or  degeneracy  of  the  wheat  They  think  that  the  action  of  frost  or 
some  other  cause  has  produced  a  change  in  Qie  wheat-plant  so  that  it 
is  transformed  into  cheat.  Accordingly  they  frequently  say  that  their 
wheat  has  turned  to  cheat.  They  will  admit  that  it  is  a  strange  occur- 
rence, and  without  a  parallel  in  their  experience  of  the  cultivation  of 
other  plants ;  but  there  is  the  cheat  where  tiiey  sowed  wheat,  and  there- 
fore the  wheat  has  turned  to  cheat.  They  reason  differently  from  the 
husbandman  in  the  parable,  who  unexpectedly  found  tares  in  his  field, 
for  he  said  an  enemy  had  done  it  If  aturalists  may  declare  that  such  a 
change  is  impossible,  that  nature  is  always  true  to  herself,  at  least  that 
she  never  takes  such  an  extraordinary  and  sudden  departure,  but  this 
frequently  fails  to  convince  the  farmer.  The  question  has  been  often 
discussed,  but  always  reappears  after  an  extremely  severe  winter. 

We  have  received  many  letters  of  inquiry  on  the  subject,  and  select 
for  publication  the  following  one,  which  seems  to  cover  the  entire  ground, 
and  we  give  in  reply  such  explanation  of  the  case  as  seems  to  us  in  ac- 
cordance with  nature  and  science : 

WAsmNGTON,  June  20, 1883. 
Botanist  of  Department  of  Aobicultube: 

Sib  :  While  in  Riohland  County ,  Illinois^  in  May  of  this  year,  I  became  much  interested 
in  a  sabject  then  being  discussed  among  fkcmers,  viz.,  the  origin  of  cheat,  or  chess. 
There  was  much  difference  of  opinion  concerning  certain  points,  but  aU  appeared  to 
agree  as  to  one  fact,  viz.,  that  cheat  wonld  often  come  up  abundantly  in  flelds  where, 
80  far  as  known,  only  pure  wheat  had  been  sown.  From  this  circumstance,  chiefly, 
had  arisen  the  prevalent  belief  that  under  certain  conditions,  as  an  unfavorable  win- 
ter, wheat  would  ''  turn  to  cheat."  This  opinion  appears  to  be  held  bv  a  majority  of 
the  farmers  of  the  section  where  I  was  visiting,  and  In  support  of  it  I  have  heard  re- 
lated instances  where  wheat  had  been  cropped  by  cattle,  after  which  the  identical 
9UUk8  had  headed  out  as  cheat. 

That  cheat  wiU  sometimes  come  up  in  the  greatest  abundance  (oocasionaUy  to  the 
almost  total  exclusion  of  wheat  itself)  in  fields  where  only  wheat  was  supposed  to 
have  been  sown,  is  a  fact  which  I  do  not  think  will  admit  of  any  question ;  but  re- 
garding the  other  aspects  of  the  case,  there  is  much  difference  among  farmers  them- 
selvesL  although  those  who  claim  that  wheat  will  turn  to  cheat  are  perhaps  in  the 
m^ori^. 

This  oeinff  a  matter  of  importance  to  flEirmers,  and  one  re^rding  which  they  have 
little  knowledge  except  that  derived  from  their  own  experience,  1  have  concluded, 
partly  at  the  request  of  Mends  in  the  country,  to  ask  through  you,  of  the  Depart- 
ment of  Agriculture,  information  on  this  subJectjWeU  knowing  that  the  latest  and 
most  reliable  is  to  be  obtained  from  this  source,  with  this  object  in  view,  I  have  pre- 
pared the  foUowing  questions,  which,  if  you  will  kindly  answer  categorically,  you 
win  confer  a  great  favor : 

1.  WiU  wheat,  under  any  circumstances  whatever,  change  into  cheat,  and,  if  so, 
what  are  the  conditions? 

2.  If  not,  why  wiU  cheat  come  up  so  abundantly  (sometimes  almost  to  the  exclu- 
sion of  wheat  itself)  in  fields  where  only  wheat  was  sown  f 

3.  WiU  either  wheat  or  cheat,  under  any  conditions,  change  to  timothy?  (This  is 
asserted  to  be  the  case  by  some.) 

4.  Has  cheat  a  botanical  name,  and  to  what  cereal  is  it  most  nearly  related  botan- 
icaUyf 

5.  Is  it  possible  for  a  head  of  wheat  and  another  of  cheat  to  grow  upon  the  same 
stalk,  or  for  a  stalk  of  each  to  grow  upon  the  same  genu  f 

6.  Has  the  Department  of  Agriculture  ever  offerea  a  reward  or  prize  *'for  a  grain 
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of  cheat  that  woald  sprout  f"    (I  was  iDformed  that  a  reward  of  $50  had  been 
offered.) 

These  questions  cover,  I  believA.  the  main  features  of  the  case,  and  by  answering 
them  at  your  earliest  couvenience,  you  will  greatly  oblige, 
Yoursy  very  truly, 

KOBERT  RIDGWAY. 

BEFLT. 

Sir  :  Your  letter  has  been  duly  received  and  considered.  The  subject  is  an  impor- 
tant one,  as  it  relaU^s  to  a  widespread  popuhir  error.  We  have  received  unmeroua 
inquires  on  this  subject,  mostly  from  Illinois,  where  the  wheat  has  suffered  extensively 
from  the  last  severe  winter.  Tho  conclusion  reached  by  a  large  class  of  farmers,  that 
wheat  changes  into  cheat  or  chess,  must  by  every  intelligent  naturalist  be  cousidered 
erroneous.  It  would  be  quite  ns  proper  to  claim  that  a  sparrow  would  change  into  a 
hawk,  or  an  oak  xuto  a  beech.  Still,  it  must  be  admitted  that  there  is  apparent  gtouud 
for  the  opinion.  Tho  ditlicnlty  arises  from  an  imperfect  cunsi deration  of  the  facta. 
As  an  answer  to  the  questions  you  propose  will  elucidate  this  stateuient,  I  will  at 
once  proceed  to  their  consideratioo  : 

Question  1.  To  this  I  reply  that  under  no  known  circumstances  can  snch  a  change 
occur. 

Qnestion  2.  The  reason  why  cheat  comes  up  abundantly,  under  such  circumstances, 
is  as  follows:  There  is  almost  always  more  or  less  cheat  growing  in  wheat-fields,  and 
consequently  there  is  more  or  less  cheat  seed  in  the  ground  from  self-seeding,  as  well 
as  from  cheat-seed  which  is,  in  most  cases,  mixed  in  greater  or  less  quantity'  with 
seed-wheat,  even  whon  great  care  is  taken  to  clean  the  seed  in  the  ordinary  method. 
Cheat  is  of  a  more  hardy  nature  than  wheat,  and  is  rouoh  less  subject  to  injury  by 
frost.  It  always  happens  that,  during  a  severe  winter,  a  quantity  of  wheat  is  de- 
stroyed, chiefly  in  low  places,  subject  to  alternate  freezing  and  ihawinff,  by  which 
the  roots  are  broken  and  exposed  by  the  process  of  ^'heaving.''  In  such  cases  the 
cheat-plants,  being  of  a  more  hardy  nature,  are  uninjured,  and  having  the  ground  now 
to  themselves,  grow  more  vigorously  and  '^ stool  out''  abundantly,  so  as  to  take  full 
possession,  and  then  we  have  a  crop  of  cheat  instead  of  wheat. 

Qnestion  3.  Such  a  change  is  equally  impossible  with  the  other,  and  not  any  more 
BO,  although  the  absurdity  of  the  case  will  be  more  generally  admitted. 

Question  4.  Cheat  has  a  well-known  botanical  name.  It  belongs  to  the  genus 
BrcmuBf  and  is  nearly  related  to  Featvoa  or  Fescue  grass,  and  not  closely  related  to 
any  of  the  common  cereals.  There  are  about  fortv  species  of  Uroniug  in  didisrent  parta 
of  the  world.  The  species  which  is  commonly  kuown  under  the  name  of  cheat  ie 
BromuB  gecaliniM,  With  this  is  frequently  found  two  or  three  other  species  in  the  same 
field.  The  differenoe  between  the  close,  narrow  spike  of  wheat  and  the  looae,  dif- 
fbsoly  branched  panicle  of  cheat,  or  chess,  is  very  ^at,  and  a  change  of  one  of  these 
to  the  other  wonld  be  a  great  violation  of  tho  laws  of  nature,  and  withoat  a  parallel 
in  either  the  vegetable  or  animal  kingdoms. 

Qnestion  6.  A  negative  reply  is  the  only  one  that  can  be  given  to  this  qnestion,  if  the 
above  statements  are  correct.  We  have  several  times  had  specimens  sen  t  to  us  clai m  ing 
to  be  wheat  and  cheat,  growing  together  on  the  same  head,  but  on  examination  these 

E  roved  to  be  merely  a  branch  of  cheat  accidentally  entangled  in  the  spikelets  of  a  wheat- 
ead.  Specimens  have  also  been  sent  claiming  to  Im  wheat  and  cheat  growing  on 
different  stalks  but  from  the  same  root,  yet  a  careful  examination  showed  that  the 
roots  of  the  two  plants  were  closely  intermingled  without  ai^^  structural  connection. 

Qnestion  6.  No  snch  reward  or  prize  has  been  ottered.  The  Department  has  too 
mnch  reason  to  believe  that  every  grain  of  cheat  will  sprout  under  favorable  cironm- 
Btauces,  and  that  having  sprouted  it  will  struggle  for  existence  and  development. 

Had  these  queries  come  from  a  spring- wheat  section  of  the  country  there  woald 
probably  have  been  another  question  of  the  following  character :  Why  do  we  not 
have  cheat  in  spring- wheat  fields  7  The  reply  to  such  a  question  wonld  be  that  cheat, 
like  winter  wheat,  begins  its  growth  in  the  autumn,  and,  if  any  existed  in  the  grouutl 
prepared  for  spring  wheat,  the  plowing  and  harrowing  would  destroy  it  or  prevent 
Its  development. 

BERMUDA  GRASS  FOR  HAT. 

Bermitda  Grass  {Cynodon  dactylon)  is  supposed  to  be  origiually  de- 
rived from  ludia  or  Eastern  Asia,  but  has  long  been  spread  all  over  the 
warmer  regions  of  the  globe,  and  is  everywhere  among  civilized  people 
esteemed  a  valuable  forage  grass.  It  Las  been  regarded  asa  great  pest 
by  cottouplanters  from  tbe  extreme  diiBculty  of  its  eradication,    Tliere 
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are  others  who  begin  to  And  a  profit  in  its  pasturage,  and  a  few  who  have 
ntilized  it  profitably  for  hay.  Our  statistical  correspondent  for  South 
Garolina,  Mr.  L.  A.  Ransom,  thus  reports  upon  this  subject: 

The  peculiar  characteristic  of  this  grass  is  that  the  stem  is  either  partially  or  wholly 
nndergroimd  and  only  the  leafage  above  ground.  It  is  low  growing,  makes  a  dense 
Bod,  and  is  tenacions  of  life,  when  thoronehly  setycareftuand  painstaking  work 
is  necessary  to  eradicate  it  sufficiently  for  hoed  crops.  It  can,  however,  be  thoroughly 
destroyed  by  such  means.  It  does  not  in  this  climate  mature  its  seed,  and  it  is  propa- 
gated by  the  root. 

The  following  notes  of  cultivation  of  the  Bermuda  for  hay,  both  on  upland  and  on 
lowland,  are  given  by  Ex-Governor  Johnson  Hagood: 

''The  memoranda  relative  to  the  upland  meadow  was  furnished  me  some  three  years 
Ago  by  the  late  Dr.  St.  Julian  Ravenel,  of  Charleston ;  the  statements  relative  to  the 
lowland  meadow  are  ftom  my  own  ezxx^rieuce  at  Saluda  Oldtown,  in  Edgefield  County. 
The  hay  in  Dr,  RavoneVs  experiments  was  weighed  as  taken  from  the  meadow  to  tne 
bam.  The  weight  given  by  me  is  that  of  the  iiay  when  baled  for  market  after  un- 
dergoing the  second  fermentation  and  large  reduction  in  weight  which  ensues  upon 
Btonng  in  the  bam.  From  some  experiments,  not  very  accurately  made,  in  ascertain- 
iug  this  shrinkage,  I  am  inclined  to  think  that,  allowance  being  made  for  it,  the  pro- 
duct of  Dr.  Ravenel's  highly  fertilized  upland  meadow  and  that  of  the  Saluda  low- 
land meadow  unfertillz^,  except  by  river  overflow,  approximate  nearer  than  the 
figures  given  would  indicate.'' 

DR.  ravenel's  upland  MEADOW. 

The  land  was  sandy,  level,  dry.  without  stumps,  long  since  exhausted,  and  too  poor 
to  bring  either  oats  or  com  without  manure,  containing,  however,  some  Bermuda 
grass  roots.  It  comprises  an  area  of  five  acres  near  Charteston,  S.  C.  Five  acres  of 
such  land,  which  had  been  planted  and  manured  for  two  years,  and  freed  from  broom 
sedge  and  weeds,  was  plowed  with  a  two-horse  plow  on  the  1st  of  May,  1674.  A 
thousand  pounds  of  ash  element  and  two  bushels  of  oow  peas  were  then  sown  broad- 
cast to  the  acre :  the  land  harrowed  and  rolled  to  make  it  as  smooth  as  possible. 

On  the  1st  of  October  there  was  a  heavy  growth  of  pea  vines,  upen  which  seed  of 
the  DAtire  vetch  was  sown.  It  germinated  quickly,  grow  all  winter,  and  on  the  10th 
of  May  was  two  feet  high  and  very  thick,  ^oon  after  it  seeded  proftisely,  died,  and 
rotted  on  the  ground. 

Through  this  decomposing  mass,  the  Bermuda  (notplantedf  but  the  natural  growth, 
increasea  by  this  cultivation)  shot  up,  together  with  some  weeds,  which  were  pulled 
up. 

On  the  S4th  of  July,  1875,  the  first  cutting  was  made,  which  yielded  3,300  pounds, 
and  on  the  8th  of  October  a  second  cutting  yielded  2,900  pounds,  altogether  5,100 
pounds  of  well-cured  hay  to  the  acre. 

Second  year, — ^A  thousand  pounds  of  ash  element  was  immediately  spread  on  the 
stubble  (without  •plowing') ;  a  fine  growth  of  vetch  followed,  occupying  the  land 
until  the  middle  of  May,  and  was  at  once  succeeded  by  Bermuda,  which  was  cut 
twice,  vieldine8,400  pounds  per  acre  of  hay  as  the  crop  for  1876. 

Third  yisar.-^he  same  plan  was  followed  and  a  good  crop  taken  in  1877,  but  it  was 
not  weighed. 

Fourth  year.— The  crop  of  1878  was  taken  in  two  cuttings :  The  first  on  the  14th  of 
Augoift,  weighing,  5,464  pounds;  the  last  3,600  pounds;  together,  9,064  pounds  per 
acre. 

Fifth  ffMr.— The  crop  of  1879  was  not  weighed,  but  looked  as  well  aa  that  of  1878. 

Sixth  jfMtr.— The  winter  and  spring  of  1830  was  so  dry  as  to  check  the  grass  and 
delay  the  first  cutting  until  the  31st  of  July;  there  was,  however,  ample  time  tor 
Another,  and  the  yield  was  heavy,  though  not  weiehed. 

The  meadow,  now  nearly  seven  years  old,  was  in  very  good  condition,  with  a  sod 
About  three  inches  thick,  free  from  broom  sedge  and  summer  weeds. 

RE1CARK8. 

1.  For  the  nreparation  of  such  a  meadow  a  spot  must  be  chosen  where  the  Bermuda 
grass  naturally  appears ;  unless  there  is  some  of  it  iu  the  land  originally  the  etfort  to 
increase  it  without  planting  will  be  vain. 

3.  Bermuda  grass  when  removed  from  the  soil  ia  very  exhausting,  and  would  soon 
impoverish  land  whose  fertility  was  not  kept  up  by  constant  overflow. 

3.  On  poor  land  the  only  method  which  has  succeeded  iu  seourluff  and  maintaining 
the  necessary  fertility  at  moderate  cost  is  by  the  use  of  the  two  leguminons  plants 
cow-peaa  and  vetch,  supplied  with  as  much  potash,  lime,  and  phosphoric  acid  as  the 
grass  removes  from  the  laud. 
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4.  The  natiTe  yetoh  may  be  found  in  all  parts  of  this  State,  and  wlien  the  land  ia 
sapplied  with  the  above  materials  grows  Tigoroosly  and  mnltiplies  with  great  rapidity. 

5.  If  we  assume  that  the  nntntive  value  of  forage  is  in  proportion  to  the  albnmi- 
nons  matter  it  oontains,  Bermuda  hay  oompares  favorably  with  that  made  of  other 
grasses.  I  have  found  in  some  samples  as  much  as  14  per  cent. — ^never  less  than  11  per 
cent.  Crab-crass  cut  on  a  farm  near  Charleston  and  carefully  cured  gave  5.50  per 
cent. ;  oom-blades,  9.36  per  cent.  The  Northern  hay  sold  here  1  do  not  think  would 
average  8  per  oent. 

lowulkd  meadow. 

The  land  was  up-couutry  river  swamp,  75  acres  near  Oldtown,  S.  C,  and  the 
alluvium  several  feet  thick.  At  usual  stage  the  river  is  six  to  ten  feet  below  the 
level  of  meadow;  at  high  water  all  overdowed,no  stagnant  water,  however,  at  any 
time  on  it.  When  water  ran  off,  the  land  drained  itself  weU  without  the  aid  of 
ditches.  The  overflows  are  frequent  in  winter,  infrequent  in  summer.  This  land  has 
been  cultivated  in  com  (no  other  crop)  for  7S  or  100  years,  and  there  were  few  stumps 
or  sprouts  in  it.  No  manure  had  probably  ever  been  applied  to  it,  nor  was  any  ap- 
plied to  it  now. 

AU  stumps  and  rorouts  were  darefnlly  and  thoroughly  dug  up,  or  dug  axound  and 
out  off  more  than  12  inches  below  the  surface.  A  few  acres  were  already  in  the  grass, 
it  having  been  brought  down  by  freshets  from  higher  up  the  river,  and  this  much  of 
the  fieldliad  been  abandoned  for  arable  culture  for  from  three  to  live  years.  The  old 
corn-beds  were  here  leveled  by  chipping  down  with  the  hoe  Tnot  a  good  plan)  as 
plowing  would  have  been  better.  The  additional  land  desirea  to  be  set  was  tnen 
flushed  up  close  and  deep  with  the  plow  and  the  Bermuda  roots  sown  freely  over  it, 
plowed  in  shallow  and  then  rolled  with  a  1,200-pound  roller. 

THX  FIRST  YBAB. 

A  stnmg  and  vigorous  growth  of  annual  weeds  sprung  up  and  soon  got  ahead  of  the 
grass.  IVlien  these  were  from  one  to  two  feet  hign  they  were  mown,  raked  by  horse- 
power and  hauled  off  the  land. 

The  grass  now  grew  rapidly  and  soon  afforded  a  cutting,  but  weeds  were  inter- 
mingled with  it  to  an  extent  that  made  it  unmerchantable  hay.  It  was  fed  at  home.  A 
second  harvest  was  obtained  the  last  of  August  and  flist  of  September,  which  was 
fiist-dass  hay  and  free  from  weeds. 

THS  SECOND  TEAR. 

Annual  weeds  again  preceded  the  grass  in  growth,  but  not  nearly  as  thick  as  the 
the  first  year.  They  were  dealt  with  as  before,  and  two  harvests  of  hay,  with  a  much 
smaller  percentage  unmerchantable  frx)m  weeds,  were  had. 

THE  THIRD  TEAR. 

A  few  annual  weeds  appeared,  but  they  were  thick  enough  to  need  mowing  only  in 
spots,  and  this  was  done  by  hand.  The  first  harvest  was  obtained  a  monui  earlier 
than  before,  and  only  one  load  in  forty  of  hay  was  unmerchantable  from  weeds.  The 
annual  weeds  in  subsequent  years  gave  little  trouble.  They  precede  the  growth  of 
the  grass,  and  allowing  a  fiock  of  some  four  or  five  sheep  per  acre  to  sraze  the  mtadow 
untu  the  grass  is  fairly  started  was  all  that  was  necessary  to  keep  tnem  down. 

The  cow-itch  vine  and  the  broom  grass  began  now  to  appear  on  that  portion  of  the 
meadow  which  had  been  longest  in  the  ffrass.  The  former  was  grabbed  as  it  ap- 
peared, and  when  broom  grass  oecame  troublesome  on  portions  of  the  meadow  so  much 
was  plowed,  harrowed,  and  rolled,  generally  in  March.  It  required  four  mules  to  a 
two-horse  Watt  plow,  with  a  rolling  coulter  attachment,  to  do  the  plowing,  and 
also  extra  force  to  the  Scotch  harrows,  which  were  heavily  weighted  to  make  them 
tear  thoroughly  the  tenacious  fhrrow  slice.  This  treatment  kept  the  broom  grass  in 
check,  and  seemed  to  renovate  the  meadow,  improving  its  yield  on  these  portions 
after  the  first  next  succeeding  harvest.  The  tendency  of  this  grass,  like  aU  others 
cut  for  hay,  is  to  become  sod -bound  after  a  few  years,  and  I  am  satisfied  that  a 
thorough  scarification  such  as  would  be  given  by  the  Chicago  Screw  Pulverizer,  or 
some  similar  implement,  would  be  beneficial  once  in  two  or  three  years. 

The  Bermuda,  as  has  been  stated,  is  a  thick  and  low-growing  grass  when  occupying 
the  land  alone,  consequently  an  extra  smoothness  of  the  meadow  is  required  for  the 
mower  to  get  the  full  crop,  and  the  cutting  is  heavier  than  other  grasses*  It  was 
early  observed  that  mingled  with  a  growth  of  weeds  in  the  struggle  for  light  and  air 
the  Bermuda  took  on  a  difi'erent  habit  and  extended  its  growth  upwards  instead  of 
laterally.     This  led  to  the  attempt  to  mingle  with  it  a  tiUler  grass  which  would  not 
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deteriorate  the  quality  of  the  hay.  It  was  necessary  to  select  grasses  which  did  not 
reqnixe  annual  sowing  and  which  matured,  at  least  for  the  first  cutting,  ahout  the  same 
time  as  the  Bermuda.  Herds  grass,  timothy,  and  red  clover  fill  these  conditions.  The 
two  first  were  well  adapted  to  such  lands,  and,  with  Bed  clover,  the  only  doubt  was 
as  to  the  effect  of  the  overflow  from  the  river.  Accordingly,  in  the  autumn  of  the  first 
year,  after  frost,  plots  were  staked  off,  and  a  sowing  of  each  of  tiiese  grasses  was  made 
on  the  Bermuda.  The  stubble  was  burned  off  firsc  in  purt  of  these  ]plots,  and  in  the 
other  part  it  remained  as  left  by  the  mower.  A  hairow  was  run  over  it  when  the  land 
was  moist,  and  after  sowing  the  harrow  was  again  used. 

The  catch  was  excellent  with  each  of  the  grasses,  and  the  next  spring  the  following 
results  were  shown :  While  with  all  the  object  was  obtained  of  eiving  the  upward 
development  to  the  Bermuda,  the  timothy  and  herds  grass  strug^ed  mth  it  for  pos- 
session of  the  soil,  the  Bermuda  having  the  best  of  the  fisht,  and  the  yield  of  the  nay 
was  increased  to  no  very  great  extent;  With  the  red  clover,  however,  the  case  was 
different.    It  and  the  Bermuda  each  grew  as  if  it  was  planted  alone,  and  the  mass  of 

grass  upon  the  land  was  apparently  doubled.  The  reason  was  evident.  Timothy  and 
erds  grass,  like  the  Bermuda,  were  surface  rooted  and  fed  upon  the  same  area  of 
soil,  while  the  tap-rooted  clover,  going  below  the  Bermuda,  drew  its  sustenance  from 
a  different  but  equally  rich  stratum  of  alluvium.  It  was  like  superimposing  one 
meadow  upon  another  and  doubling  the  producing  area.  The  winter  freshets  nave 
shown  that  at  that  period  of  its  growth  the  clover  is  not  damaged  by  them.  These 
freshets,  several  times  during  eadi  winter,  cover  the  meadow  with  slow-moving  back 
water  from  three  to  ten  days  at  a  time.  One  objection  is  found,  however,  to  tne  use 
of  clover  in  combination  with  Bermuda.  The  first  cutting  is  excellent  hay,  but  the 
second  cutting  is  only  fit  for  cattle,  there  being  suifioient  c&ver  in  it,  mixed  with  the 
Bermuda,  to  make  the  hay  salivate  horses. 

The  whole  meadow  of  75  acres  was  not  set  out  in  one  year.  About  45  acres,  includ- 
ing what  was  already  in  the  grass,  was  the  the  work  of  the  first  year,  and  the  meadow 
was  extended  annually  for  the  next  three  years  until  its  present  area  was  reached. 
The  yield  of  these  several  extensions  was  careftilly  noted  from  harvest  to  harvest, 
and  the  following  Is  the  average  result:  The  first  year  about  3,000  pounds  hay  per 
acre :  the  second  year  and  afterward  from  4,000  to  6,000  pounds ;  the  last  year,  being 
the  nfth,  the  whole  meadow  promised  to  yield  fully  the  last  •mentioned  amount,  but 
the  second  and  most  valuable  cutting  was  entirely  lost  by  a  summer  freshet  Just  as 
the  mowers  were  put  to  work. 

I  think  an  average  of  from  4,000  to  5,000  pounds  is  what  may  be  safely  calculated 
upon  in  a  series  of  years,  according  to  seasons  and  including  the  damage  of  the  occa- 
sional summer  ovemows. 

The  cost  of  establishing  the  meadow  was  about  |8  per  acre.  The  cost  of  mowing 
and  putting  hay  in  bam  about  $2  per  ton.  This  of  course  does  not  cover  all  the  ex- 
penses of  making  and  selling  a  ton  of  hay,  but  is  mentioned  because  of  the  novelty  of 
that  kind  of  work  to  manv  in  this  section.  The  sales  of  the  hay  baled  and  delivered 
on  the  cars  at  my  railroad  station  has  ranged  from  9^0  to  $25  per  ton,  and  it  has  met 
with  as  ready  sale  as  beef,  mutton,  cotton,  or  any  other  product  of  the  farm. 

DES0RIPTlO:eT  OF  GRASSES. 

Panicttm  jumentobum— Gieinea  grass. 

A  large,  vigorons,  perennial  grass,  attaining  in  good  soil  a  height  of 
from  6  to  10  feet;  the  leaves  are  1  to  2  feet  long  and  frequently  an  inch 
or  more  wide,  rough  on  the  edges,  and  with  a  few  scattered  hairs  on  the 
surface ;  the  sheath  is  long,  and  nearly  smooth  except  near  the  joints, 
which  are  soft-hairy.  The  panicle  is  from  1  to  1^  feet  long  and  ditfusely 
branched,  the  upper  branches  single  and  3  to  4  inches  long,  the  lower 
ones  two  to  five  together  at  the  joints  and  6  to  10  inches  long;  the  flowers 
are  scattered  along  the  rather  slender  branches  nearly  the  whole  length 
on  slender,  rather  short  pedicels.  The  spikelets  are  about  1^  lines  long, 
smooth  and  rather  acute  pointed;  the  lowest  glume  is  about  one-third 
the  length  of  the  spikelet,  the  second  glume  is  slightly  longer  than  the 
X>erfect  flower,  and  five  to  seven  nerved.  As  in  the  genus  generally,  there 
are  two  flowers  in  each  spikelet,  the  lower  one  of  thin  texture  with  sta- 
mens only,  the  upper  one  perfect  and  much  thicker;  the  flowering  glume 
of  the  lower  flower  is  about  five  nerved,  the  palet  two  nerved,  hyaline,  as 
long  as  Its  glume;  the  perfect  flower  is  finely  wrinkled  transversely. 
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This  grass  is  a  native  of  Africa,  bat  has  been  introduced  into  many 
tropical  coantries,  and  in  the  West  Indies,  particularly,  is  extensively 
cultivated  for  pasturage.  It  is  very  prolific  and  may  be  cut  several 
times  in  a  season.  It  has  been  introduced  in  Florida,  and  deserves  to 
be  more  extensively  cultivated.  It  has  been  confounded  with  the  John- 
son grass,  which  is  very  ditt'erent,  and  is  botanically  Sorghum  hdlapense. 
Plate  I.    Fig.  a,  spikelet 

Panicum  molle— Para  gram. 

This  is  quite  similar  in  general  appearance  to  the  precediog  (Guinea 
grass),  but  has  smaller  leaves  and  a  shorter,  less  spreading  pannide 
with  shorter  branches.  The  spikelets  are  closer  together  and  are  very 
short  i)ediceled ;  the  lowest  glume  is  shorter,  being  about  one  fourth  as 
long  as  the  spikelet.  In  other  respects  the  flowers  can  hardly  be  dis- 
tinguished. 

This  species  is  also  said  to  be  a  native  of  Africa.  It  has  been  intro- 
duced into  South  America,  and  in  Brazil  is  largely  cultivated  for  pas- 
turage, and  is  said  to  be  unequaled  for  the  quantity  and  quality  of  the 
feed  wnich  it  produces. 

The  figure  given  on  Plate  II  is  from  a  specimen  grown  at  Mobile, 
Ala.,  furnished  by  Dr.  Charles  Mohr,  who  states  tiiat  it  has  been  some 
years  introduced  in  that  vicinity,  and  that  it  is  extremely  productive 
and  valuable.    Plate  II.    Fig*  a,  $pikelet 

Paspaltjm  sbtaceum. 

Grows  in  patches,  with  slender  culms  about  2  feet  high,  with  usually 
two  slender  linear  spikes  2  to  3  inches  lon^,  near  together  at  the  summit, 
and  one  or  two  lateral  ones  from  lower  joints  on  long  slender  peduncles. 
The  spikelets  are  very  numerous,  in  pairs  in  two  or  three  rows  on  the  two 
sides  of  a  slender  rhachis.  The  spikelets  are  one  flowered,  about  a  line 
long,  ovate  and  blunt.  The  two  outer  glumes  are  thin,  three  nerved, 
smooth  or  sometimes  roughish,  with  short,  scattered  hairs.  The  fertile 
flower  is  convex  on  one  side  and  flat  on  the  other,  the  flowering  glume 
and  its  palet  both  of  thick  hard  texture  and  inclosing  the  small  seed. 
There  are  several  varieties,  some  with  narrow  and  some  with  broad 
leaves,  some  smooth  and  some  hairy.  It  is  not  generally  considered  a 
valuable  grass,  but  it  grows  abundantly  in  sandy  soil  from  New  Jersey 
to  Florida,  and  westward,  and  in  such  places  furnishes  a  good  deal  of 
forage,  and  grows  during  the  hottest  and  driest  seasond.  Plate  III. 
Fig.ayspttelets. 

ZiZANiA  AQUATIOA— WtM  Wc^— Indian  rice. 

This  grass  has  some  botanical  relationship  to  the  common  commercial 
rice  {Oryza  aativa)^  but  is  very  different  in  general  appearance.  It  is 
widely  diffused  over  North  America,  and  is  found  in  Eastern  Siberia 
and  Japan.  It  grows  on  the  muddy  banks  of  rivers  and  lakes,  both 
near  the  sea  and  far  inland,  sometimes  in  water  10  feet  or  more  deep, 
forming  patches  or  meadows  covering  many  acres,  or  extending  for 
miles.  Its  ordinary  growth  is  from  6  to  10  feet  high,  with  a  thick, 
spongy  stem  and  abundant  long  and  broad  leaves.  The  panicle  is  py- 
ramidal in  shape,lto  2feet  long,  and  widely  branching  below.  Theupper 
branches  are  rather  appressed  and  contain  the  fertile  flowers,  and  the 
lower  branches  contain  only  staminate  ones.    The  spikelets  are  one- 
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flowered,  each  with  one  pair  of  husk  leaves,  which  are  by  some  botanists 
called  glomes  and  by  others  called  palets.  These  husks  or  glomes  in 
the  fertile  flowers  are  nearly  or  quite  an  inch  long,  with  an  awn  or  beard 
as  long  or  twice  as  long.  The  enclosed  grain  is  half  an  inch  long,  slen- 
der and  cylindrical.  The  glumes  of  the  staminate  flowers  are  about  i 
an  inch  long  and  without  awns,  each  flower  containing  six  stamens. 
These  flowers  fall  off  soon  after  they  expand.  The  fertile  flowers  also  drop 
very  readily  as  soon  as  the  grain  is  ripened.  The  grass  abounds  in  the 
small  lakes  of  Minnesota  and  the  l^orthwest,  and  is  there  gathered  by 
the  Indians  for  food.  The  husk  is  removed  by  scorching  with  Are.  It  is  a 
very  palatable  and  nutritions  grain.  Some  attempts  have  been  made  at 
the  cultivation  of  the  grass,  but  the  readiness  of  the  seed  to  drop  must 
interfere  with  a  successful  result.  Near  the  sea-coast  multitudes  of 
reed-birds  resort  to  the  marshes,  where  it  grows,  and  fatten  upon  its 
grain.  The  culms  are  very  sweet  and  nutritious,  and  cattle  are  said  to 
be  very  fond  of  the  grass.  Plate  IV.  Fig.  a,  male  spikelet;  6,  female 
spikelet. 

HlLAEIA  JAMESn. 

This  grass  was  formerly  called  Pleuraphis  Jamesiij  but  has  recently 
been  united  to  the  genus  Hilaria.  It  is  a  native  of  the  arid  regions  ex- 
tending from  Mexico  to  Colorado,  growing  in  clumps  from  strong  scaly 
runners  or  rhizomas.  The  base  of  the  culm  is  usually  covered  with  the 
dried  leaves  of  the  preceding  year.  The  culms  are  from  1  to  1^  feet  high, 
with  a  few,  short,  rigid,  light  green  or  bluish-green  leaves  which  are 
more  or  less  involute.  Each  culm  is  terminated  by  a  simple,  loose  spike, 
1  to  2  inches  long,  with  alternate  clusters  of  sessile  spikelets.  These 
clusters  are  quite  complex  in  structure,  each  one  containing  three  spike- 
lets,  one  central  and  two  lateral.  The  central  spikelet  consists  of  a 
single  fertile  flower,  and  the  lateral  spikelets  each  of  two  male  flowers. 
The  lower  glume  in  each  lateral  spikelet  is  awned  about  the  middle* ' 
The  two  outer  glumes  of  the  central  spikelet  are  bifid  or  two  lobed, 
strongly  nerved,  and  with  the  nerves  extended  into  awns  reaching 
beyond  the  apex  of  the  glume.    Plate  Y.    Mg.  a,  ypilcelet. 

ANDEOPOGOjN  vxEGiNious— JBroow  grass. 

Several  species  of  broom  grass  have  been  figured  in  previous  reports. 
The  one  here  named  has  an  extended  range  on  the  eastern  part  of  the 
continent,  growing  in  a  great  variety  of  soils  and  situatiohs,  but  mostly 
on  dtv  hills,  abandoned  fields,  or  stony  woods.  The  culms  are  from  2 
to  4  feet  high,  and  very  leafy,  the  leaves  in  two  ranks  at  the  base, 
smooth  except  a  few  long  hairs  on  the  margins  and  at  the  throat  of  the 
sheath.  The  panicle  is  long,  narrow  and  leafy,  1  to  2  feet  long, 
composed  of  numerous  lateral  branches  from  the  upper  Joints.  These 
branches  are  several  times  subdivided  and  partly  inclosed  in  the  long 
leaf  sheath,  each  nltimate  sheath  or  bract  inclosing  usually  a  pair  of 
loose,  slender  flower  spikes.  These  spikes  are  about  1  inch  long,  com- 
prising ten  or  twelve  joints,  each  joint  giving  rise  to  one  sessile  fertile 
spikelet,  and  a  hairy  pedicel  longer  than  the  fertile  flower,  at  the  sum- 
mit of  which  there  is  a  vestige  of  a  flower  or  a  mere  bristle-like  point. 
The  fertile  spikelets  are  one  flowered,  and  consist  of  two  outer  thickish 
glumes  and  two  thin  transparent  inner  ones,  one  of  which  has  a  slender 
awn  three  or  four  times  its  own  lenc^h;  the  upper  one  is  by  some  con- 
sidered as  a  palet,  and  is  not  awned. 

The  broom  grasses  to  be  made  usefrQ  must  be  kept  from  running  up 
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to  flower,  the  stems  being  tough  and  indigestible,  but  by  close  pastur- 
ing they  are  said  to  make  excellent  and  permanent  pastures.  Platb 
VI.    Fig.  a,  spiTcdet. 

Phajlaris  arundinaoea— JSeed  Omary  grass. 

A  perennial  grass  with  strong,  creeping  rhizomas,  growing  from  2 
to  5  feet  high,  usually  in  low  or  wet  ground.  It  ranges  from  'Sew 
England  and  New  York  westward  to  Oregon,  and  northward  in  Canada. 
It  is  common  also  in  the  north  of  Europe.  The  culm  is  stout,  smooth 
and  leafy ;  the  leaves  are  mostly  from  6  to  10  inches  long  and  about 
half  an  inch  wide,  the  upper  ones  shorter.  The  ligule  is  about  2  lines 
long,  rounded  or  obtuse.  The  panicle  is  from  2  to  4  inches  long,  narrow 
and  spike-like,  the  branches  short  and  crowded  above,  rather  distant 
below,  slightly  spreading  when  in  flower ;  the  spikelets  are  one  flowered, 
each  flower  having  at  its  base  a  pair  of  small  heavy  scales  or  rudimen- 
tary flowers.  The  outer  glumes  are  nearly  equal,  somewhat  boat-shaped, 
oblong-lanceolate,  2  to  2^  lines  long,  acutish,  three  nerved,  the  keel 
scabrous  and  slightly  thickened  near  the  apex.  The  flowering  glume 
is  somewhat  shorter  than  the  outer  ones,  ovate,  somewhat  hairy  exter- 
nally ;  the  palet  is  of  about  the  same  length  and  lanceolate. 

The  common  ribbon-grass  of  the  gardens  is  a  variety  of  this  grass, 
and  that  which  famishes  the  canary  seed  of  commerce  is  a  species  of 
the  same  genus.  It  is  said  to  be  extensively  used  for  fodder  in  Sweden, 
but  that  in  this  country  cattle  do  not  like  it,  although  chemical  analysis 
shows  that  it  contains  a  large  amount  of  nutritious  elements.  Plate 
YH.    Fig.  a,  spikelet. 

ARISTIDA  BROMOIDES— Pot7^ty  groM. 

A  small,  apparently  annual  grass,  growing  in  the  arid  districts  of 
Kew  Mexico,  Arizona,  and  Southern  California.  It  grows  in  tufts, 
many  culms  from  one  root.  The  culms  are  from  6  to  12  inches  high, 
slender,  erect,  or  somewhat  bent  at  the  lower  joints,  unbranched.  The 
leaves  are  few,  short,  involute,  and  bristle-like,  1  to  3  inches  long.  The 
panicle  is  2  or  3  inches  long,  narrow,  and  open  or  loose,  the  short  alter- 
nate branches  erect,  below  mostly  in  pairs,  one  of  which  is  shorter  than 
the  other.  The  spikeleta  are  one  flowered,  7  or  8  lines  long,  including 
the  awns;  the  outer  glumes  are  membranaceous,  acute,  purple,  one 
nerved,  the  lower  about  2  lines  and  tiie  upper  about  3  lines  long ;  the 
flowering  glume  is  narrowly  cylindrical,  purple  blotched,  smooth  except 
the  scabrous  midnerve,  3  lines  long,  terminated  by  three  erect,  slightly 
diverging,  roughish  awns,  the  middle  one  nearly  4  lines  long,  the  two 
later^  ones  about  3  lines  long ;  it  has  a  short  pubescent  stipe  or  callus 
at  the  base,  and  is  closely  rolled  about  the  palet,  which  is  very  narrow 
and  rather  shorter  than  its  glame.  The  grass  is  apparently  of  little  or 
no  agricultural  value.    Plate  VIII.    Fig.  a,  spilcelet 

Stipa  viridula. 

Culms  2  to  4  feet  high,  leafy ;  the  radical  leaves  1  to'  1 J  feet  long, 
canline  4  to  10  inches  long,  1  to  2  lines  wide,  involute  and  bristle-like 
at  the  point;  sheaths  long,  smooth,  the  uppermost  inclosing  the  base 
of  the  panicle  f  panicle  very  variable  in  size,  from  6  inches  to  a  foot  or 
more,  narrow  and  loose,  variable  in  thickness,  the  branches  mostly  in 
twos  or  threes,  erect  and  fbppressed,  much  subdivided:  spikelets  one 
flowered  on  short  pedicels;  outer  glumes  4  to  6  lines  long,  oristle-pointed. 


Digitized  by  VjOOQIC 


BEPORT  OF  THE  BOTANIST.  93 

nearly  equal,  lanceolate  or  ovate-lanceolate,  three  to  five  nerved,  thin; 
flowering  glume  nearly  cylindrical,  3  to  4  lines  long,  with  a  short,  thick 
callus  at  the  base,  covered  with  short  scattered  hairs  which  are  longer 
at  the  apex^  minutely  two  toothed^  the  apex  terminated  by  a  slender 
awn  1  to  1^  inches  long,  once  or  twice  bent,  twisted  and  sparsely  pubes- 
cent below,  scabrous  above;  the  palet  is  narrow  and  shorter  than  its 
glome,  and  with  the  stamens  and  style  is  closely  involved  by  the  glume. 
Widely  diffused  over  the  region  west  of  the  Mississippi,  extending  to 
California,  Oregon,  and  British  America,  furnishing  a  part  of  the  wild 
forage  of  the  region.    Platb  IX.    Fig.  a,  spiJcelet 

MUHLENBEBeiA  OBAOILIS. 

A  perennial  grass  growing  in  tufts  or  loose  patches  from  a  creeping 
root-stock,  much  branched  at  the  base;  culms  erect,  slender,  and  wiry, 
1  to  1^  feet  high,  leaves  mostly  radical,  involute,  and  bristle-like,  2  to  6 
inches  long,  scabrous  on  the  edges ;  panicle  erect  or  somewhat  nodding, 
3  to  6  inches  long,  narrow,  very  loose,  the  branches  rather  distant,  soli- 
taiy,  erect;  spikelets  one  flowered  on  short  pedicels ;  outer  glumes  un- 
equal, 1  to  1^  lines  long,  the  lower  one,  one  nerved  and  ending  abruptly 
in  a  slender  point,  the  upper  one,  three  nerved,  three  toothed  above,  the 
teeth  usually  prolonged  into  short  awns;  flowering  glume  1^  to  2  lines 
long,  somewhat  cylindrical,  tapering  to  a  point,  sparsely  rough  pubescent, 
at  the  apex  extended  into  a  straight  awn  about  i  an  inch  long ;  palet  as 
long  as  the  flowering  glume  with  the  awn.  Inhabits  the  arid  regions  of 
Colorado,  New  Mexico,  and  Arizona.    Platb  X.    Mg.  a,  apiJcelet. 

Spoboboltjs  AiBOXDi&B-^Salt  grasg. 

Culms  arising  from  strong  perennial  root-stocks,  2  to  3  feet  high,  thick- 
ened at  the  base  and  clothed  with  numerous  long,  rigid,  generally  in- 
volute, long-pointed  leaves,  which  are  smooth,  and  bearded  in  the  throat 
of  tiie  sheath;  panicle  becoming  exserted  and  diffuse,  6  to  12  inches 
long,  3  to  4  wide,  the  branches  scattered,  mostly  single,  or  verticiUate 
below,  the  branchlets  capillary;  spikelets  one  flowered,  purplish,  on 
slender  pedicels ;  outer  glumes  unequal,  thin,  nerveless  or  obscurdy 
nerved,  oblong,  the  lower  half  as  long  as  the  upper,  the  upper,  rather 
shorter  tiian  the  flowering  glume,  which  is  about  1  line  long,  oblong  or 
lance-oblong,  obtusish  or  minutely  dentate  at  the  apex;  palet  about 
equal  to  its  glume,  bidentate. 

A  common  grass  throughout  the  arid  regions  of  the  great  West, 
sometimes  called  salt  grass,  and  affording  considerable  pasturage  in 
some  places.    Platb  XI.    Fig.  a,  spikelet. 

Spobobolus  obtptakdbtts. 

An  annual  grass^  some  forms  of  which  have  much  the  appearance  of 
the  preceding  species,  but  of  a  darker  green  color,  shorter  and  less  rigid 
leaves,  and  the  panicle  usually  long  and  narrow,  much  of  it  concealed 
in  the  sheathing  leaf,  the  branches  shorter  and  appressed,  the  glumes 
narrower  and  more  pointed.  It  prevails  not  only  in  the  West,  but  ex- 
tensively at  the  East  and  South.    Plate  XII.  •  Fig.  a,  spiJc^let. 

AOBOSTis  CAmNA—Dogi^s  bent  grass. 

A  grass  usually  of  low  size,  6  to  12  inches  high,  with  slender  calms, 
and  a  light  fl^ble  panicle,  growing  in  eleyated  regions  or  in  high  lati- 
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tades,  and  with  a  perplexing  variety  of  fbrms.  The  radical  leaves  are 
numerous,  but  short  and  narrow.  The  oulm  has  about  2  fine  short 
leaves,  1  or  2  inches  long,  the  ligule  acute,  short,  but  conspicuous.  The 
panicle  is  pyramidal  in  form,  3  or  4  inches  long,  of  few  capillary  branches 
which  are  mostly  in  pairs,  horizontal  in  flower,  more  erect  and  close  in 
fruit,  dividing  near  the  extremities  into  a  few  sparsely-flowered  branch- 
16ts.  Spikelets  one  flowered,  on  short,  fine  pedicels ;  the  outer  glumes  are 
ovate  and  acute,  nearly  equal,  the  lower  one  slightly  the  longer,  1  to  1^ 
lines  long;  the  flowering  glume  is  about  a  quarter  shorter  than  the 
outer  glumes,  thin,  smooth,  obtuse,  and  bearing  on  the  back,  about  the 
middle,  a  fine,  straight  awn  about  2  lines  long;  the  palet  is  so  minute  as 
to  be  hardly  visible  to  the  naked  eye.  There  are  several  varieties  of  this 
grass  growing  in  mountainous  regions  throughout  the  United  States 
and  in  Europe.  It  forms  a  close  sod,  and  affords  considerable  pastur- 
age in  such  regions.    Plate  XJIl.    Fig.  a,  spiJcelet 

Oalamagbostis  (Deyetjxia)  Howellii., 

Culms  densely  tufted,  1  to  2  feet  high,  erect  or  somewhat  geniculate 
below,  smooth;  radical  leaves  inclined  to  be  involute,  firm  but  not  rigid, 
in  length  equsuing  or  exceeding  the  culm,  ligule  conspicuous,  about  1^ 
lines  long,  scarious ;  culm  with  3  or  4  leaves  which  are  4  to  6  inches  long, 
the  upper  one  nearly  equaling  the  culm.  Panicle  pyramidal,  loose,  and 
spreading,  3  to  4  inches  long,  rays  mostly  in  fives,  the  lower  1  to  1^ 
inches  lon^,  numerously  flowered  above  the  middle;  spikelets  single 
flowered  with  a  hairy  rudiment,  pale  green  or  tinged  with  purple ;  outer 
glumes  lanceolate,  acute,  2^  to  3  lines  long,  nearly  equal,  membrana- 
ceous, the  upper  tnree  nerved,  the  lower  one  nerved;  flowering  glume 
slightly  shorter  than  the  outer  ones,  lanceolate,  acute,  three  to  five  nerved, 
the  apex  bifid,  usually  with  4  mucronate  points,  a  conspicuous,  strong 
awn,  i  an  inch  long,  inserted  on  the  back  about  tne  lower  third,  a  tuft  of 
short  hairs  and  a  hairy  pedicel  at  the  base^  about  half  as  long  as  the 
floret;  palet  nearly  as  long  as  its  glume,  thin,  acute,  two-toothed. 

This  grass  has  been  recently  discoverea  in  Oregon,  by  Mr.  T.  J.  Howell, 
and  also  in  Washington  Territory,  by  Mr.  W.  IS.  Suksdorf.  From  its 
habit  of  growth  and  the  great  abundance  of  foliage  it  gives  promise  of 
being  a  valuable  grass  for  cultivation.  Plate  XIY,  Mg.  a,  pikelet; 
hf  flower. 

Tbisbtuk  palustbe. 

A  slender  grass  usually  about  2  feet  high,  growing  in  low  meadows  or 
moist  ground  throughout  the  eastern  part  of  the  United  States.  The 
culms  are  smooth  with  long  intemodes  and  few  linear  leaves  2  to  4 
inches  long;  with  a  short,  toothed  ligule;  the  panicle  is  oblong,  3  to  4 
inches  long,  loose,  and  gracefully  bending,  the  rays  two  to  five  together, 
rather  capillary,  1  to  1^  Inches  long,  loosely  flowered;  the  spikelets 
have  two  flowers  and  a  naked  pedicel  supporting  a  small  rudimentary 
third  flower;  the  outer  glumes  are  about  2  lines  long,  acute,  and  scarious 
margined,  the  lower,  lanceolate  and  one  nerved,  the  upper,  rather 
obovate  and  three  nerved;  the  lower  flower  is  2  lines  long  and  awnless, 
or  sometimes  tipped  with  a  short  awn;  the  second  flower  is  rather 
shorter,  with  two  acute  teeth  at  the  apex  and  on  the  back,  about  the 
vpper  third  a  slender  spreading  or  bent  awn  longer  than  tJie  flower;  the 
palets  are  about  a  third  shorter  than  their  glumes,  very  thin,  bifid  at 
the  apex. 
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This  grafis  is  seldom  found  in  sufficient  quantity  to  be  of  mnch  yalae. 
Plate  XY.    Fig.  a^  »pi1celet;  ft,  single  JUnoer. 

Danthonia  sebioea. 

A  perennial  grass,  2  to  3  feet  high,  growing  in  open,  sandy  woods, 
with  numerous  long,  slender  radical  leaves,  and  three  to  four  similar  can- 
line  ones,  the  sheaths  soft  hairy,  the  ligule  a  mere  hairy  fringe;  culms 
smooth,  flexible^  panicle  open,  3  to  4  inches  long;  the  rays  single  at 
the  joints,  subdivided  from  the  lower  third  into  a  few  branchlets,  each 
with  one  to  three  spikelets ;  spikelets  about  seven  flowered,  the  flowers 
closely  packed  and  silky  hairy ;  outer  glomes  smooth,  half  an  inch  or 
more  long,  longer  than  all  the  flowers  in  the  spikelet,  linear-lanceolate, 
the  lower  two  and  the  upper  three  nerved ;  the  flowering  glumes  are 
about  3  lines  long,  five  to  seven  nerved,  tipped  with  two  slender,  awl- 
pointed  teeth,  between  which  is  produced  a  stiff  awn,  5  or  6  lines  long, 
which  below  is  broadly  flattened  and  twisted ;  the  flowering  glume  is 
sparsely  hairy  on  the  back,  and  copiously  white  silky  on  the  margins 
below ;  the  palets  are  shorter,  thin,  pubescent  on  the  two  nerves.  This 
species  appears  to  be  mainly  confined  to  the  Atlantic  States.  Its  value 
has  not  been  tested.    Plate  XVI.    Fig.  a,  spikelet 

Spabtina  junoba.— Ifar^A  grass. 

A  rigid  perennial  grass,  usually  about  1  to  2  feet  high,  from  a  creep- 
mgsc^y  rhizoma;  leaves  involute,  rush-like,  and  rigid;  panicle  com- 
posed of  three  to  five  linear,  alternate,  shortly  pedunded,  spreading 
spikes,  1  to  2  inches  long,  and  1  inch  or  more  distant  on  the  culm. 
The  spikes  are  crowded  with  the  one  flowered  spikelets,  which  are  ar- 
ranged in  two  rows  on  one  side  of  the  rhachis.  The  outer  glumes  are 
very  unequal,  acute,  the  upper  one  linear-lanceolate,  strongly  compressed 
and  keeled,  4  or  5  lines  long,  the  margins  membranaceous,  the  mid- 
dle thick,  and  the  keel  scabrous ;  the  lower  due  is  less  than  half  as  long 
as  the  upper,  narrow  and  thin ;  the  flowering  glume  is  about  4  lines 
long,  lanceolate,  obtase,  membranaceous,  compressed,  and  with  a  thick 
midrib,  which  is  roughish  near  the  apex;  the  palet  is  thin,  as  broad 
and  somewhat  longer  than  its  glume. 

This  grass  forms  a  large  portion  of  the  salt  marshes  near  the  sea- 
coast.  It  forms  an  inferior  hay  called  salt  hay,  which  is  worth  about 
half  as  much  per  ton  as  timothy  and  red  top.  Plate  XYII.  Fig.  a, 
spikelet. 

Ohlobis  alba. 

An  annual  grass,  growing  in  tufts,  1  to  2  feet  high,  smooth,  the  culms 
simple  or  branched,  frequently  bent  at  the  lower  joints  and  decumbent, 
becoming  erect;  leaves  numerous,  smooth,  sheaths  mostly  loose,  blade 
broadish,  the  upper  sheath  dilated,  and  at  first  inclosing  the  flower 
spikes,  which  are  eight  to  fifteen  in  number,  2  to  3  inches  long,  umbel* 
late  or  fasciculate  at  the  top  of  the  culm  or  of  the  lateral  branches. 
The  spikelets  are  sessile  and  crowded  in  two  rows  on  one  side  of  the 
spikes;  each  spikelet  contains  one  x>erfect  and  one  or  two  imperfect  or 
rudimentary  flowers ;  the  glumes  are  unequal,  thin,  both  mucronate  or 
short-awned,  the  lower  one  oblong,  1  line  long,  the  upi)er  lanceolate, 
about  1^  lines  long ;  the  flowering  glume  of  the  lower  or  perfect  flower 
is  thicker  than  the  outer  glumes,  about  1^  lines  long,  broad  in  the  mid- 
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die  and  narrowed  above  and  below,  mnch  compressed,  obscurely  three- 
nervedy  with  two  short  teeth  at  the  ai>ex  and  a  straight  awn  2  or  3  lines 
long  between  the  teeth,  the  margins  toward  the  top  ciliate  with  long 
white  hairs ;  the  palet  is  narrow,  of  similar  texture  and  nearly  as  long 
as  its  glume  j  the  neutral  or  upper  flower  is  shorter,  truncate  above, 
tipped  with  an  awn,  and  without  palet  or  stamens ;  sometimes  there  is 
another  smaller  rudimentary  flower  or  pedicel  above  the  second.  A 
common  grass  in  the  arid  regions  from  New  Mexico  south  and  west 
PliATB  XVIII.    Fig.  ttj  outer  glumes;  hj  perfect  flower ;  c,  sterile  flotoer 

BouTELOUA  POiiYSTAOHYA. — Low  gramma  grass. 

This  is  one  of  the  many  species  called  gramma  in  the  arid  districts  o 
Texas,  !N^ew  Mexico,  and  Arizona.  It  is  an  annual,  from  6  to  12  inches 
high,  growing  in  clumps,  the  culms  branching,  geniculate  below,  ascend- 
ing and  smooth.  The  leaves  are  short,  1  to  2  inches  long,  numerous, 
the  sheaths  somewhat  compressed,  the  ligule  ciliate.  The  culm  termin- 
ates in  a  raceme  3  to  6  inches  long,  composed  of  five  to  seven  alternate, 
one-sided  spikes,  which  are  about  1  inch  long,  and  half  to  an  inch  apart. 
The  spikelets  are  close  together  in  two  rows  on  one  side  of  the  rhachis, 
each  containing  one  perfect  and  one  or  two  rudimentary  flowers;  the 
outer  glumes  are  thin,  unequal,  oblong,  bifld,  and  mucronate  at  the 
apex,  the  lower,  half  a  line,  the  upper,  about  1  line  long,  and  purple ;  the 
flowering  glume  of  the  lower  or  perfect  flower  is  oblong  obtuse,  two- 
thirds  of  a  line  long,  three  nerved  (the  nerves  extended  beyond  the 
glume  into  short  awns),  with  two  broad  lobes,  one  on  each  side  of  the 
central  awn,  and  two  small  lateral  lobes,  one  on  each  outer  side  of  the 
lateral  awns,  the  outer  margins  densely  ciliate;  the  palet  is  as  long  as 
its  glume,  narrower,  four  toothed  at  the  apex,  two  nerved,  and  shortly 
two  awned;  the  rudimentary  flower  is  shorter,  elevated  on  a  short  pedi- 
cel, dividiDg  at  the  summit  into  three  awns,  with  three  small  glume-Uke 
scales,  and  a  second  minute  rudiment.  There  are  two  or  three  varieties 
of  this  grass,  the  typical  bne  being  smaller  in  every  respect  than  the 
one  here  described.  Kear  the  banks  of  streams  where  it  abounds  it 
furnishes  excellent  pasturage.  Plate  XIX.  Mg.  a,  spikelet;  b^  outer 
glumes;  c,  ft.  glume;  dj palet  and  fl.;  e^  rud.  flmoer. 

TrICUSPIS  (TRIODIA)  ACUMINATA. 

A  low  species,  growing  in  tufts  from  6  to  12  inches  high,  spreading  by 
slender  runners,  the  leaves  short  and  narrow,  but  abundant  at  the  bot- 
tom; the  culms  are  slender,  erect^  with  one  or  two  short  leaves,  termin- 
ated by  an  oblong  spike-like  panicle  about  1  inch  long,  composed  of  a 
few  crowded,  sessile  or  nearly  sessile  branches,  each  with  one  to  three 
spikelets.  The  spikelets  each  contain  eight  to  ten  crowded  flowers. 
The  outer  glumes  are  nearly  equal,  lanceolate,  acute,  chartaceous,  one 
nerved,  the  upper  3  lines  long,  the  lower  a  quarter  shorter:  the  flow- 
ering glumes  are  about  3  lines  long,  lanceolate  or  ovate  lanceolate, 
acute,  three  nerved,  the  mid  nerve  extended  into  a  short,  stiff  awn,  the 
margins  fringed  the  whole  length  with  long  white  hairs,  and  the  back 
near  the  base  very  hairy,  as  is  also  the  rhachis;  the  palet  is  about  two- 
thirds  as  long  as  its  glume,  folded  back  on  the  two  nerves,  sparingly 
hairy,  and  the  nerves  scabrous  pubescent. 

A  native  of  the  arid  regions  of  Texas,  Few  Mexico,  southward  and 
westward.    Plate  XX.  Fig.  a,  outer  glumes;  A,  single  flower. 
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TRICUSPIS  (TRIODIA)  TRINBRViaLUMIS. 

Another  species  of  the  same  genus  as  the  preceding,  of  mnch  larger 
growth,  and  prevailing  in  the  same  regions.  The  culms  are  2  to  3  feet 
high,  stout;  the  radical  leaves  rather  rigid,  6  to  12  inches  long  acu- 
minate pointed,  the  sheaths  more  or  less  hairy.  The  smooth  culm  has 
three  or  four  leaves,  which  are  4  to  8  inches  long  and  slender«poiuted. 
The  panicle  is  narrow  and  spike-like,  d  to  9  inches  long  composed  of 
five  or  six  alternate^  sometimes  distant,  and  closely  erect  branches,  the 
lower  ones,  1  to  1^  inches  long,  and  consisting  of  six  to  ten  sessile,  al- 
ternate spikelets.  The  spikelets  are  eight  to  ten  flowered.  The  outer 
glumes  are  lanceolate,  smooth,  acute,  nearly  equal,  4  to  5  lines  long, 
tiie  lower  3  to  5,  and  the  upper,  one  nerved;  the  flowering  glumes  are 
oblong,  three  nerved,  entire  or  obscurely  denticulate,  3  lines  long  in  the 
lower  flowers,  diminishing  to  2  lines  in  the  upper  ones,  acute  or  obtusish, 
the  nerves  and  margins  densely  hairy  for  about  two-thirds  the  length, 
also  the  base  and  rhachis  hairy;  the  palet  is  about  one-third  shorter, 
two-keeled,  .minutely-toothed  at  the  apex,  hairy  on  the  nerves  below. 
Plate  XXI.   Fig.  a,  spikelet. 

DiFLAOHNS  FASOIOUIiARIS. 

An  annual  grass,  of  vigorous  growth,  2  to  3  feet  high,  in  brackish  marshes 
or  wettish  ground,  near  the  sea-coast,  and  also  far  inland  in  the  Missis- 
sippi Valley,  Texas,  Kew  Mexico,  and  Arizona,  in  alkaline  soil.  The 
radical  leaves  are  narrow  and  half  to  two-thirds  as  long  as  the  culms,  sca- 
brous on  the  margins;  those  of  the  culm  are  similar,  with  long,  smooth, 
loose  sheaths,  the  upper  one  usually  inclosing  the  base  of  the  panicle. 
The  culms  are  frequently  branched  at  the  lower  joints.  The  panicle  is 
large,  6  to  10  inches  long,  consisting  of  numerous  (fifteen  to  thirty)  spike- 
like branches,  which  are  2  to  4  inches  long,  mostly  alternate,  sometimes 
fasciculate  below,  angular  and  scabrous,  and  flower-bearing  uniformly  to 
the  base.  The  spikelets  are  nearly  sesisile  and  alternate,  usually  some- 
what longer  than  the  space  between  them;  each  contains  five  to  seven 
flowers;  the  outer  glumes  are  unequal,  smooth,  one  nerved,  mucronate 
pointed,  the  uppei:  1^  lines  long,  the  lower  one-third  to  one-half  shorter; 
the  flowering  glumes  are  ovate-lanceolate,  about  1^  lines  long,  flattish 
on  the  back,  three  nerved,  pubescent,  on  the  nerves  and  margins  below, 
three  toothed  at  the  apex,  with  a  short  scabrous  awn  between  the  teeth, 
and  sometimes  two  obscure  lateral  teeth;  the  palet  is  slightly  shorter, 
lanceolate,  two  nerved,  and  ciliate  on  the  edges.  Plate  XXII.  Fig. 
a,  ipikelet' 

DliPLAGHNE  BtTBIA. 

A  grass  of  similar  aspect  to  the  preceding,  the  leaves  somewhat  longer 
and  more  rigid,  the  panicle  rather  shorter  and  composed  of  six  to  ten 
branches.  The  outer  glumes  are  lanceolate,  nearly  equal,  acute  but  not 
mucronate,  one  nerved,  hispid  on  the  keel^  about  1^  lines  long;  flower- 
ing glumes  oblong,  very  obtuse,  bifid  and  ciliate-denticulate  at  the  apex, 
obscurely  three  nerved,  smooth,  awnless;  the  palet  is  as  long  as  its 
glume,  narrower,  two  nerved,  ciliate  on  the  margins.  The  spikelets  in 
age  become  spreading  and  the  rhachis  zigzag. 

It  is  of  more  southern  range  than  the  preceding,  occurring  in  the 
Gulf  States  and  south  west  ward.    Plate  XXIII.    Fig.  a,  spikelet;  6, 
single  flower. 
7A 
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POA  ANDINA  OF  FUTTALL. 

A  perennial  tufted  grass,  with  short,  narrow,  rigid,  and  pnngently 
pointed  leaves,  asually  involute;  the  culms  are  6  to  18  inches  high 
smooth  or  nearly  so,  wiry  and  naked  except  about  two  very  short  leaves* 
the  blade  an  inch  long  or  almost  wanting.  « The  panicle  is  2  to  4  inches 
long,  narrow,  erect,  and  rather  loose,  the  branches  mostly  in  pairs,  which 
are  erect,  about  an  inch  long,  and  flowering  for  the  upper  two-thirds 
or  nearly  throughout.  The  spikelets  are  three  to  five  flowered,  and 
nearly  sessile ;  the  outer  glumes  are  ^  lines  long,  nearly  equal,  thin, 
ovate-lanceolate,  acute  or  acutish,  the  margins  scarious,  the  lower,  one 
nerved  and  the  upper,  obscurely  three  nerved^  minutely  scabrous ;  the 
flowering  glumes  are  oblong,  obtuse  or  obtusish,  slightly  compressed, 
rounded  on  the  back,  at  least  below,  obscurely  nerved,  softly  and  finely 
pubescent  and  below  villous,  the  apex  scarious  and  tinged  with  purple, 
sometimes  dentioulate  or  lacerated;  the  palets  are  as  long  as  their 
glumes,  and  pubescent  on  the  nerves.  The  flowers  separate  very  readily 
and  drop  off  early. 

This  grass  prevails  widely  throughout  the  region  of  the  Great  Plains 
and  table  lands  from  Arizona  to  British  America.  Little  is  known  of 
its  agricultural  value.    Plate  XXIY.    Fig.  a,  spikelet. 

Festuga  soabbella. 

A  perennial  grass,  growing  in  strong  clumps  or  bunches,  and  hence 
called  ^^  bunch  grass*''  Anative  of  the  Bocky  Mountain  region,  from  Col- 
orado westward  to  Oalifornia  and  Oregon,  The  culms  are  usually  2  to  3 
feet  high,  erect  and  smooth ;  the  I'adical  leaves  are  numerous,  about  half 
as  long  as  the  culm,  generally  rigid,  involute,  and  scabrous  on  the  mar- 
gins ;  the  blade  is  prone  to  separate  when  old,  leaving  an  abundance  of 
leafless  sheaths  at  the  base ;  the  cauline  leaves  are  about  two,  short 
and  pointed,  2  to  4  inches  long,  the  sheath  scabrous,  the  ligule  short  or 
wanting;  the  panicle  is  usually  3  to  5  inches  long;  the  rays  sprecMling, 
1  to  3  inches  long^  distant,  usually  in  pairs  below,  single  above,  subdivided 
to  the  middle ;  spikelets  5  to  6  lines  long,  three  to  Ave  flowered,  the  flowers 
rather  distant;  outer  glumes  ovate'lanceolate,  membr^aceous,  acute  or 
acutish,  obscurely  nerved,  the  upper  one  2  lines  long,  the  lower  one-third 
shorter;  flowering  glumes  lanceolate,  acute  or  short  cuspidate,  about 
five  nerved,  minutely  scabrous,  of  tMcker  texture  than  the  outer  glumes; 
palet  as  long  as  its  glume,  two  nerved,  bifid  at  the  apex. 

This  grass  varies  greatly  in  sise  and  appearance  in  diflerent  localities, 
one  form  in  Oregon  and  California  growing  3  to  5  feet  high,  with  pan- 
icle twice  as  large  as  the  mountain  form.  Cattle  are  said  to  be  fond  of 
it,  and  it  is  considered  one  of  the  most  valuable  wild  grasses  of  the 
region  where  it  grows.    Plate  XXV,    Fig.  a,  spikelet 

GEO.  VASEY, 

Botanist 

Hon.  6£0.  B.  LoBiNa, 

Commissioner. 
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INTBODUCTION. 

Sir:  I  have  the  honor  to  pieaent  herewith  my  annual  report,  embracing 
some  of  the  vfOTk  done  by  the  Entomological  Division  daring  the  fiscal 
year  now  closing.  The  chief  article  prepared  for  this  report  was  one 
on  insects  injurious  to  the  cabbage,  inclading  an  account  of  every  species 
known  to  aft'ect  that  plant,  with  practical  suggestions  for  their  control, 
Within  thelimit  as  to  the  number  of  pages  allotted  for  the  entomological 
rex><^  ^^^  original  plan  has  been  necessarily  modified,  and  I  have  con- 
fined the  matter  on  cabbage  insects  to  those  larvse  of  moths  and  butter- 
flies which  are  more  or  less  thoroughly  amenable  to  similar  remedial 
measures. 

As  the  Lesser  Locust  {Calopteniu  atlanis)  has  been  unusually  destruc- 
tive in  the  Merrimac  Valley,  New  Hampshire,  I  have  devoted  some 
space  to  its  consideration,  and  am  happy  to  say  that  the  methods  recom- 
mended to  the  farmers  of  that  valley  bid  fair  to  give  them  the  mastery 
over  a  pest  from  which  they  have  sufiered  very  seriously  for  many  years. 
A  far  more  hopeful  feeling  prevails  among  them,  and  by  carrying  out 
the  recommendations  of  this  report  in  time  another  year,  I  hope  that 
tbey  will  never  suffer  in  future  as  they  have  in  the  past. 

The  subject  of  protecting  fruit  and  shade  trees  from  the  ravages  of 
various  leaf-eating  insects  is  one  of  general  interest,  and  has  occupied 
my  attention  a  good  deal  during  the  past  two  years.  As  a  means  of 
indicating  the  methods  that  have  been  found  most  useful,  I  have  in- 
cluded an  account  of  the  imported  Elm-leaf  Beetle  {Oaleruca  xanthome- 
tejia),  with  the  experience  gained  in  protecting  the  trees  on  the  Depart- 
ment grounds. 

The  office  force  of  the  Division  remains  the  same  as  a  year  ago,  and  as 
indicated  in  my  last  annual  report.  The  field  assistants  or  special  agents 
in  tiie  Southwest  are  also  the  same.  Dr.  A.  S.  Packard,  jr.,  of  Provi- 
dence, has  been  engaged  in  the  study  of  insects  injurious  to  forest  trees 
and  in  completing  the  special  report  on  the  subject  already  ordered  by 
Congress.  In  view  of  the  widespread  death  of  the  spruces  and  larches 
in  the  I^ew  England  States,  I  requested  him  to  make  a  special  investi- 
gation of  the  cause,  and  a  preliminary  report  on  the  subject  is  embodied 
herewith.  After  visiting  the  dead  and  dying  larches  and  looking  into 
the  matter  with  Dr.  Packard,  I  am  fully  convinced  of  the  accuracy  of 
the  conclusion  arrived  at  in  his  report,  viz.,  that  the  chief  and  almost 
only  cause  of  the  death  of  these  trees  is  the  work  of  the  principal  saw- 
fly  there  described,  and  after  careful  comparison  with  Ratzeburg's  de- 
scription, there  can  be  no  doubt  of  the  identity  of  this  saw-fly  with  the 
Xeniatiis  erichionii  Hartig,  of  Europe. 

Mr.  H.  G.  Hubbard  has  also  continued  work  at  Crescent  City,  Fla.,  on 
the  special  report  on  the  insects  afl'ectiug  the  orange,  and  as  the  question 
of  ridding  the  orange  tree  of  the  scale-insects  is  a  vital  one,  and  expe- 
rience on  the  Atlantic  and  Pacific  coasts  has  so  far  differed,  I  have  had 
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Mr,  Hubbard  pay  particalar  attention  to  the  relative  merits  of  petro- 
leum emulMons  and  alkaline  washes,  and  have  incorporated  some  recent 
experience  in  addition  to  that  given  in  Bulletin  No.  1  of  the  Division; 
also  some  further  practical  recommendations  by  Mr.  Hubbard. 

Mr.  Lawrence  Bruner  is  now  continuing  observations  on  the  Bocky 
Mountain  Locust  in  the  Northwest,  and  also  studying  incidentally  the 
insects  affecting  the  chief  crops  grown  in  the  Eocky  Mountain  region. 
He  has  explored,  this  summer,  portions  of  the  country  not  previously  vis- 
ited, and  already  from  his  reports,  and  from  those  received  from  gen- 
tlemen not  connected  with  the  Division  (especially  from  Prof.  George 
M.  Dawson,  who  has  already  been  over  the  British  American  plains, 
embracing  the  northern  flanks  of  the  Cypress  Hills  and  the  country 
between  the  Qu'Appelle  Biver  and  the  49th  pai^allel  in  zigzag  courses 
westward  to  Fort  McLeod),  it  would  appear  at  this  writing  that  the 
prospect  of  immunity  from  tiie  Bocky  Mountain  Locust  in  1884  is  as 
bright  for  the  farmers  of  the  West  as  it  has  been  at  any  time  since 
1878. 

As  the  insects  of  the  South  and  West  have  received  much  of  the  at- 
tention of  the  Division  for  the  last  few  years,  I  have  during  the  past 
year  given  some  attention  to  those  of  New  England,  without,  however, 
neglecting  those  of  other  sections.  Mr.  J.  B.  Smith,  of  Brooklyn,  N". 
Y.,  is  engaged  in  completing  our  knowledge  of  the  insects  affecting  the 
cranberry  and  the  hop-vine,  two  crops  about  which  there  is  much  yet 
to  learn  from  an  entomological  standpoint.  Mr.  Smith  is  also  engaged 
in  a  monographic  work  on  the  Noctuidro,  one  of  the  most  destructive 
families  of  night-flying  moths. 

Dr.  S.  W.  Williston,  of  I^ew  Haven,  Conn.,  is  engaged  in  working  on 
two  families  of  Diptera,  namely,  the  Syrphidsd  and  TachinidsB,  which 
are  particularly  interesting  to  the  farmer  because  of  their  essentially 
beneficial  character,  the  one  being  chiefly  predaceous,  the  otiier  para- 
sitic on  plant-feeding  insects.  Both  families  comprise  many  species, 
and  neither  have  been  carefully  worked  up  in  this  country.  In  fact, 
the  large  majority  of  species  are  yet  undescribed,  and  cannot,  as  a  con- 
sequence, be  definitely  referred  to  by  names  in  reports  of  this  Division. 

In  the  investigations  that  are  being  and  have  been  made  in  reference 
more  particularly  to  the  insects  Injuriously  infesting  the  cotton  plant, 
the  orange,  and  the  sugar-cane,  I  have  often  felt  the  necessity  of  more 
accursbte  information  than  can  be  obtained  anywhere  of  the  modes  of 
culture  and  of  the  insects  affecting  these  crops  in  Brazil,  and  especially 
such  species  as  are  known  to  be  common  to  both  countries.  Infor- 
mation as  to  the  destructive  migratory  locusts  of  that  country  was  also 
desirable.  Mr.  John  0.  Branner  and  Mr.  Albert  Koebele  were,  there- 
fore, commissioned  to  proceed  to  Bahia  with  full  instructions  to  study 
these  various  subjects.  Mr.  Branner  had  already  had  much  experience 
in  Brazil,  and  a  stay  of  four  months  in  the  country  around  Bahia  and 
Pemambuco  was  fruitful  of  many  of  the  desired  fiaicts.  A  report  which 
he  is  now  preparing  will  be  published  later. 

The  third  report  of  the  United  States  Entomological  Commission  has 
been  put  through  the  press  during  the  year,  and  is  now  ready  for  the 
binder,  and  the  fourth  report  will  at  once  follow. 

In  accordance  with  the  suggestion  in  my  last  annual  report,  the  pub- 
lishing of  special  bulletins  of  the  Division  has  been  begun,  two  having 
apx>eared  and  several  others  being  either  ready  or  in  preparation.  The 
special  bulletins  have,  in  £act,  become  a  necessity,  as  the  results  of 
the  work  of  the  Division  can  no  longer  be  properly  included  within  the 
limits  allowed  in  the  annual  report. 
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The  correspondence  of  the  Division,  as  in  the  previous  year^  has  oc- 
cupied the  chief  attention  of  myself  and  office  assistants,  though  much 
work  on  the  hitherto  unknown  life-histories  and  habits  of  various  spe- 
cies, and  experimentation  with  a  view  of  controlling  injurious  ones,  has 
been  done  at  Washington. 

Onie  illustrations  in  this  report,  unless  otherwise  stated,  have  been 
drawn  by  Mr.  George  Marx  or  by  Miss  Lillie  Sullivan,  under  my  super- 
vision. 
Bespectfnlly  submitted,  July  31, 1883. 

0.  V.  RILEY, 

JEJntomologiat 
Hon.  Geo.  B.  Lortno, 

Ocmmimoner  oX  Agriculture* 


BILK' WORM  NOTES. 

The  past  year  has  been  one  of  considerable  importance  in  the  history 
of  silk  culture  in  this  country;  not  alone  in  the  great  extension  of  the 
industry,  in  the  founding  of  new  associations  and  new  periodicals,  but 
also  in  the  matter  of  le^slation. 

Those  interested  in  the  movement  watched  with  anxiety  the  proceed- 
ings of  the  Tariff  Commission^  and  of  the  l^ational  Gpngress  at  its  last 
session.  The  Tariff  Gommission,  appredating  the  force  of  the  argu- 
ments in  favor  of  protecting  the  in&nt  industry,  placed  a  duty  of  50 
per  cent,  ad  valorem  upon  raw  silk  in  the  schedule  prepared  for  Congress. 
This  duty,  however,  was  dropped  by  the  Senate  committee,  and  the  bill 
as  amended  in  this  respect  was  passed  in  spite  of  the  efforts  of  certain 
Senators,  prominent  among  whom  was  Senator  Morgan,  of  Alabama,  to 
put  at  least  a  duty  of  20  per  cent,  on  the  raw  material.  A  keen  disap- 
pointment was  felt  among  silk-growers  all  over  the  country  at  this  re- 
sult, as  the  success  of  the  amendment  would  have  insured  at  least  the 
temporary  success  of  the  industry,  albeit  somewhat  to  the  temporary 
detriment  of  the  manufacturers. 

The  most  important  organized  effort  for  the  promotion  of  silk  culture 
which  has  come  into  the  field  since  the  date  of  the  last  report  is  the  es- 
tablishment of  the  Galifomia  State  Board  of  Silk  Culture  at  San  Fran- 
cisco, by  authority  of  the  legislature  of  California.  The  first  regular 
business  meeting  of  fhis  Boai^  was  held  on  the  1st  of  June,  1883,  when, 
after  the  transaction  of  routine  business,  it  was  decided  that  a  short 
address  on  some  subject  x>ertinent  to  silk  culture  should  be  delivered 
at  every  regular  meeting  of  the  Board.  The  first  address  was  delivered 
by  Mr.  W.  B.  Ewer,  of  the  Pacific  Bural  Press,  on  the  "Progress  of 
SUk  Culture  in  the  United  States."  An  appointment  was  made  to  have 
an  address  delivered  at  the  next  meeting  of  the  Board,  6th  of  July,  1883, 
by  some  member  of  the  California  Silk  Culture  Association,  on  the  or« 
ganization  and  history  of  that  association,  and  what  it  has  done  to 
develop  silk  culture  in  the  United  States. 

The  Board  voted  to  offer  premiums  to  the  amount  of  $150  for  the 
best  sUk  cocoons  raised  in  the  State  during  the  year  1883,  as  follows : 
Five  premiums,  respectively,  $60,  $40,  $30,  $20,  $10;  the  cocoons  to  be 
thoroughly  dried  and  to  be  put  in  suitable  boxes  by  the  competitors, 
and  to  be  sent  to  the  State  fair  in  Sacramento  in  September,  1883,  for 
exhibition. 

Bulletin  No.  1  was  issued  by  the  Board  June  1,  and  gives  a  list  of 
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members  and  officers,  times  of  meetiDg«  and  objects  of  the  Board.  This 
Board  recommends  home  culture,  discburafrin^  speculation;  guarantees 
to  purchase  all  cocoons  raised  this  year  in  California  and  to  have  them 
reeled  at  the  State  reeling  school ;  guarantees  to  supply  the  best  grade 
of  eggs  for  next  year,  and  urges  every  one  not  to  raise  any  eggs  for 
themselves,  lest  bad  breeds  become  perpetuated ;  and  gives  advice  as  to 
the  preparation  of  cocoons  for  reeling  or  fbr  the  market^  and  the  detection 
and  treatment  of  diseased  worms. 

California  appears  to  excel  every  other  State  in  the  atteution  which 
it  is  paying  to  silk  culture,  as  in  addition  to  the  Women's  Silk  Culture 
Association  of  California,  and  the  California  Silk  Growers'  Association, 
which  are  mentioned  in  our  last  report,  we  now  meet  with  minutes  of 
the  proceedings  of  the  California  Silk  Culture  Association,  which  is 
stated  to  be,  although  independent  of  the  State  Board  of  Silk  Culture, 
acting  in  harmony  with  that  Board,  and  meeting  in  its  rooms.  I^lrs. 
Theodore  H.  Hittell  was  president  of  the  first-named  society  and  cor- 
responding secretary  of  the  second  last  year,  and  is  now  the  corre- 
sx>onding  secretary  of  the  last  named.  We  also  learn  from  recent  com- 
munications from  Mrs.  Hittell  that  the  State  legislature  has  voted  to 
appropriate  $10,000  the  coming  year  to  the  encouragement  of  the  silk 
industry. 

Bei)orts  fh)m  persons  to  whom  eggs  were  sent  from  this  Division  in  the 
early  part  of  1882  continued  to  come  in  throughout  the  new  fiscal  year. 
Many  complaints  were  made  of  the  lateness  and  coldness  of  the  season, 
but  this  seems  not  to  have  interfered  with  the  success  of  the  experiments 
except  by  occasioning  the  death  by  starvation  of  prematurely  hatched 
worms. 

Eggs  kept  from  hatching  by  being  exposed  to  artificial  cold  in  ice- 
houses and  the  like  yield^  healthy  worms  even  after  the  eggs  had 
become  damp  and  moldy.  Miss  K.  L.  Bossiter  says  she  considers  arti- 
ficial cold  injurious  to  the  worms,  but  gives  no  evidence. 

Kearly  all  the  letters  (about  1,000)  received  relating  to  silk  culture 
were  inquiries  for  information,  for  the  silk  manual,  for  eggs,  trees,  slips^ 
or  seeds.  !No  trees,  slips,  or  seeds  were  distributed  by  the  Division^ 
sudi  applications  being  referred  to  the  horticulturist.  Kor  was  any 
provision  made  for  the  general  distribution  of  eggs.  The  few  eggs  sent 
to  the  Department  by  various  parties  as  samples,  or  for  other  purposes, 
were  made  up  into  small  parcels  and  given  away,  after  retaining  such 
as  were  required  for  the  use  of  the  Department.  The  firequent  state^ 
ments  in  the  newspapers  that  the  Government  was  distributing  eggs 
this  year  led  to  a  great  deal  of  profitless  correspondence  and  disappoint- 
ment to  api)licants.  Some  correspondents  observed  that  a  portion  of 
the  eggs  which  they  procured  by  breeding  hatched  in  the  course  of  a 
fortnight  or  less  after  laying,  while  the  remainder  of  the  eggs  did  not 
hatch.  Two  or  three  of  these  correspondents  raised  a  second  brooil  of 
worms,  and  speak  well  of  this  brood,  considering  that  it  takes  less  time 
to  grow  and  less  care  than  the  first  brood.  Mr.  S.  G.  Stoney,  of 
Charleston,  S.  C,  raised  a  third  brood,  which  spun  in  August,  and  con- 
sidered this  the  best  crop  of  the  three. 

Correspondents  who  fed  the  worms  once  or  twice  a  day  seem  to  have 
succeeded  as  well  as  those  who  fed  eight  times  a  day;  and  those  who 
dispensed  with  stoves  as  well  as  those  who  were  particular  about  the 
temperature  of  their  rooms. 

Mr.  Charles  Yonson,  of  Hagerstown,  Md.,  who  found  his  eggs  hatch- 
ing  when  he  received  them,  and  kept  them  in  an  ice-^house  until  22d 


Digitized  byCjOOQlC 


BEPOBT  OF  THE  BNTOMOLOGIST.  103 

May,  when  they  were  fooud  to  be  very  damp  and  moldy,  exposed  ihe 
e^gs  on  that  day.  On  the  29th  of  May  they  began  hatching.  About 
20  hatched  on  the  first  two  days  and  died*  The  fifth  day's  hatch  was 
the  largest  and  most  vigorous. 

Mad.  M.  Alden,  of  Bochester,  N.  Y.,  also  kept  eggs  on  ice  fVom  January 
to  the  25th  of  May,  when  she  exposed  them.  One  thousand  eight  hun- 
dred and  fifty  hatched  from  2,000  eggs  on  8th  to  13th  Juno ;  1,000  of  them 
on  12th  of  June.  The  fourth  day's  hatch  appeared  to  be  the  most  healthy 
and  hardy  of  all. 

Miss  Esther  M*  A.  Marett,  of  Philadelp>hia,  Pa.,  tried  to  feed  the  newly- 
batohed  worms  on  parsley  and  dandelion  leaves  as  well  as  on  lettuce 
(mulberry  and  osage  orange  leaves  having  been  killed  by  frost).  They 
would  not  feed  on  parsley ;  fed  very  sparingly  on  dandelion,  but  fed  well 
on  lettace  for  twelve  days,  and  then  most  of  them  died.  From  350 
worms  surviving  and  fed  on  mulberry,  296  cocoons  were  obtained,  all 
but  one  of  which  proved  sound. 

Mrs.  Oordelia  Witherspoon,  Wetherford,  Tex.,  states  that  she  fed  her 
young  worms  on  lettuce  and  elm  buds,  on  which  they  lived  for  several 
days  and  made  healthy  worms. 

Miss  Mary  H.  Mills,  of  Alexandria,  Va.,  fed  her  worms  on  black 
mulberry  leaves  six  times  a  day,  hatching  them  on  7th  and  8th  June. 
She  was  unable  to  control  the  temperature  of  the  cocoonery,  which 
ran  from  75^  to  90^  F.  Her  French  annuals,  which  were  very  large  and 
fine  worms,  died  by  the  thousand  just  as  they  were  going  to  spin.  Mr. 
E.  Fasnach,  of  Baleigh,  K  C,  thought  she  began  too  late  in  the  season. 
Some  few  worms  which  hatched  in  the  first  week  of  May,  and  which 
were  kept  in  a  garret  and  fed  on  osage  orange^  made  the  largest  and 
finest  cocoons  she  ever  saw,  and  very  few  died. 

Mr.  William  P.  Haywood,  West  Creek,  Ocean  County,  New  Jersey, 
hatched  out  about  95  per  cent,  of  the  eggs  sent  him,  and  about  Uiat 
percentage  m€kde  verv  fine  cocoons.  He  raised  two  crops  of  cocoons ;  the 
second  crop  smaller,  but  finer  in  texture,  than  the  first.  The  worms  were 
fed  on  cut  branches  of  Morus  nigruy  seldom  fed  on  Sunday,  and  when  the 
weather  was  rainy,  only  fed  every  other  day,  but  liberally.  Worms 
placed  in  a  mulberry  tree  outgrew  those  fed  by  hand  at  least  50  per 
cent.,  but  the  birds  got  them.  Mr.  Haywood  intends  to  put  up  a  reel  this 
winter,  but  says  it  will  not  pay  to  raise  silk  in  this  country  unless  the 
duties  on  raw  silk  ($2  per  pound)  are  restored.  It  cost  $2  per  pound 
to  reel  silk,  and  as  reeled  silk  from  China  and  Japan  now  costs  from  $4 
to  SO,  only  $2  to  $4  are  left  for  the  purchase  of  cocoons  and  for  profit. 

Mrs.  Martha  B.  Bond,  of  Franklin,  Warren  County,  Ohio,  led  her 
worms  on  ^<  native  mulberry."  The  temperature  of  the  cocoonery  was 
about  600  F.,  and  the  weather  wet  the  most  of  the  time.  She  had  to 
*  have  a  fire  in  the  room  all  but  a  few  days.  She  does  not  think  six  died 
of  sickness  out  of  the  whole  lot,  after  she  got  mulberry  leaves  for  them, 
although  many  died  while  being  fed  with  lettuce  at  the  outset.  A 
thousand  lived  to  spin  cocoons. 

Mr.  Charles  Yonson  fed  his  worms  on  osage  orange  from  a  hedge 
until  about  the  last  age,  and  then  fed  osage  orange  &om  trees.  He 
mixed  a  few  Morns  multicaulis  leaves  with  those  of  the  osage  orange. 
He  obtained  971  cocoons,  33  of  which  were  soft  The  remainder  were 
574  yellow  (Japanese),  weighing  29  ounces,  or  317  to  the  pound,  and  364 
white  (Japanese),  weighing  14  ounces,  or  416  to  the  pound.  The  tem- 
perature of  the  cocoonery  was  70<^  to  80°  F.,  excepting  a  few  days  in 
the  last  age,  when  at  times  it  was  65^. 

Mr.  Joseph  J.  Smith,  of  West  Philadelphia,  Pa.,  fed  his  worms  entirely 
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on  mulberry  leaves,  principally  the  white  variety,  eight  times  a  day. 
The  eggs  were  not  exposed  for  hatching  until  29th  of  May,  having  pre- 
viously been  kept  in  a  cool  cellar.  They  hatched  very  slowly,  and 
half  of  them  fedled  to  hatch  at  all.  Fifteen  per  cent,  of  those  that 
hatched  were  unable  to  spin^  the  rest  did  very  well,  but  made  rather 
small  cocoons.  The  worms  were  kept  in  quantities  of  about  200,  on  sheets 
of  newspaper,  and  transferred  to  fresh  sheets  every  second  day,  on  fresh 
leaves.  The  weather  was  generally  fine  and  warm ;  only  a  few  cold,  wet 
days  occurring. 

J.  Herbelin,  !New  Orleans,  La.,  reports  having  obtained,  in  thirty-one 
days  from  date  of  hatching,  cocoons  of  first  quality,  100  to  the  pound ; 
107  pounds  from  an  ounce  of  eggs ;  worms  fed  abundantly  on  white  mul- 
berry only. 

On  2d  of  May,  1883,  he  repoi-ted  that  hehad  raised  2.600  pounds  of  choice 
cocoons  in  his  three  cocooneries,  and  had  imported  persons  and  looms 
firom  France  for  reeling,  and  was  having  15  reeling  looms  made  accord- 
ing to  his  own  invention.  Later  he  sent  specimens  of  his  reeled  silk^ 
the  first  specimen  being  somewhat  coarse  and  brittle,  but  the  last  making 
handsome  skeins,  and  sUowing  rapid  and  mai^ked  progress  in  the 
reeling. 

James  Hyatt,  Stanfordville,  Dutchess  Oounty,  New  York,  reported 
that  ^^  of  two  packages  of  silk- worm  eggs  sent  from  your  bureau  to  mc^ 
one  netted  $12  to  a  lady  to  whom  I  gave  them,  and  the  other  furnished 
1,200  or  1,300  cocoons  not  yet  marketed." 

In  addition  to  the  notices  of  business  enterprises  contained  in  the  last 
report,  it  may  be  mentioned  that  Mr.  Samuel  G-.  Stoney,  of  Charleston, 
8.  0.,  offers  to  furnish  cuttings  of  the  osage  orange,  Moms  multicaulis, 
and  Moms  alba,  at  $1.50  per  100,  in  any  quantity,  cuttings  to  be  from  9 
to  12  inches  long. 

Mr.  Cteorge  Gibbs,  president,  and  Prof.  G.  Barricelli,  manager,  of  the 
Mississippi  Valley  Silk  Culture  Enterprise  Company,  Hiuden,  Mo.,issued, 
on  the  10th  January,  the  first  number  of  a  Silk  Culture  Directory,  to  be 
issued  "  weekly  for  the  silk-raising  term.'*  In  this  they  offered  to  mmish 
to  parties  within  reach  of  their  headquarters  silk-caterpillars  already  hsdf- 
grown.  to  be  reared  by  these  parties  on  half- shares,  thus  assuming  the 
risk  01  the  proper  hatching  of  the  eggs  and  of  the  success  of  the  subse- 
quent culture.  The  Silk  Culture  Directory  contained  instructions  in  the 
methods  of  rearing  silk-caterpillars,  with  illustrations  and  correspond- 
ence. 

Messrs.  W.  B.  Smith  &  Co.,  27  Bond  street.  New  York,  issued,  on  the 
1st  of  March,  the  first  number  of  a  32-page  quarto  monthly  magazine, 
entitled  Silk  Culture,  to  be  published  under  the  auspices  of  the  New 
York  Silk  Exchange,  at  $1  per  annum. 

The  New  York  Silk  Exchange,  27  Bond  street.  New  York,  offered  for 
sale  silk-worm  eggs,  at  $4.50  and  $5  per  1,000,  and  mulberry  cuttings, 
seedlings,  and  trees,  at  $1.25  and  upwards  i>er  100. 

Myron  Hall,  Newton,  Kans.,  offered  Russian  mulberry  trees  at  low 
rates. 

The  Boy's  Silk  Culture  Association  of  the  United  States,  703  North 
Eighth  street,  Philadelphia,  Pa.^  stated  that  they  were  unable  to  pro- 
cure sufficient  cocoons  to  fill  their  orders  for  reeling,  and  requested  the 
addresses  of  parties  who  had  cocoons  to  sell,  offering  the  highest  prices 
for  cocoons. 

Mr.  Virion  des  Lauriers,  201  East  Sixty-third  street.  New  York,  stated 
that  he  had  market  for  more  cocoons  than  he  could  supply.  He  dis- 
tributed early  in  the  season  the  prospectus  of  a  mulberry  nursery  and 
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model  school  farm  and  cocoonery,  to  be  established  at  the  South  Jersey 
Silk  Colony,  Bridgeport,  Burlington  County,  New  Jersey,  on  the  plan  of 
the  school  farms  and  cocooneries  of  France ;  but  later  he  reported  him- 
self from  the  Virginia  Silk  Farm,  in  Genito,  Va.,  where,  on  the  10th  of 
June,  he  was  raising  the  issue  of  27  ounces  of  eggs,  expecting  to  get 
£rom  them  500  pounds  of  dry  cocoons,  besides  those  set  aside  for  the 
perpetuation  of  the  breed. 

Mr.  des  Lauriers  advertised  himself  as  sole  agent  in  the  United  States 
for  the  French  Government  silk  school  farms  and  nurseries,  and  as  an 
importer  and  dealer  in  silk-worm  eggs,  mulberry  trees  and  seeds,  and 
silk-culture  requisites. 

Messrs.  Oarera,  Huber  &  Co.,  176  Bleecker  street,  New  York,  offered 
for  sale  mulberry  trees  and  silk- worm  eggs  imported  from  Lombardy. 

Messrs.  Hance  &  Borden,  managers  of  the  Bumson  Nui*series,  Bed 
Bank,  N.  J.,  advertised  the  sale  of  seeds,  cuttings,  and  trees  of  silk-food 
plants,  and  the  sale  of  eggs  and  everything  required  for  commencing 
and  carrying  on  the  business. 

Notice  was  sent  of  the  organization  in  New  Orleans  of  an  association 
styled  the  Southern  Silk  Industrial  Association,  for  the  sale  of  silk- 
worm eggs  and  mulberry  trees.  Cocoons  obtained  by  the  association 
from  worms  fed  on  white  and  black  mulberry  combined  were  of  good 
quality,  moderately  large  and  firm,  and  the  moths  seemed  free  from  dis- 
ease. 

Mr.  Israel  C.  Carpenter,  of  Cherry  Creek,  Chautauqua  County,  New 
York,  has  invented  and  put  into  operation  a  machine  for  perforating 
paper  to  fit  it  for  the  use  of  sericulturists.  He  offers  this  paper  for  sale 
preliminarily  at  the  following  prices  per  square  yard :  1st  age  4  c,  2d 
age  2  c,  3d  age  1^  c,  4th  age  1  c. 

The  quality  of  this  paper  is  such  that  five  square  yards  weigh  about 
one  pound. 

Mrs.  Eliza  B.  barker,  of  Bedford,  Ky.,  applied,  through  Hon.  J.  G. 
Carlisle,  of  the  House  of  Eepresentatives,  for  assistance  to  enable  her 
to  procure  mulberry  slips  and  silk-worm  eggs  to  be  cultivated  on  her 
estate  for  the  benefit  of  women  of  Kentucky  and  more  southern  States, 
She  offered  to  devote  her  time  and  attention  and  to  give  the  use  of  her 
house  of  40  rooms  and  her  grounds  of  50  acres  to  the  promotion  of 
sUk  culture,  by  raising  trees  and  eggs  "for  free  distribution  in  small 
quantities  to  ladies  desirous  of  trying  silk  culture,"  and  by  writing  in- 
structions in  the  agricultural  papers  for  the  rearing  of  the  worms. 

As  the  Department  had  no  appropriation  available  for  this  purpose, 
it  wa«  unable  to  frimish  the  desii^ed  assistance.  ^ 

A  report  entitled  "The  future  of  Silk  Culture  in  the  United  States," 
by  United  States  Consul  Peixotto,  of  Lyons,  France,  is  published  in  the 
Scientific  American  of  18th  March,  1882,  and  is  one  of  the  most  lucid 
and  valuable  of  recent  contributions  to  the  discussion  of  the  practica- 
bility of  sericulture  in  this  country. 

Mr.  Peixotto  considers  the  principal  objection  that  has  been  raised  to 
this  industry,  and  answers  it  as  follows : 

The  labor  and  time  Deeded  for  silk  ooltnre  in  this  coimtry  can  be  had  as  cheaply  as 
in  Europe,  becanse  it  will  come  from  persons  who  are  at  present  not  able,  under  ordi- 
nary circumstances,  to  obtain  remnneratiye  employment.  The  peasant  women  of 
Europe  who  have  no  in-door  occupation  work  in  the  fields.  The  time  they  give  to 
silk  culture  i8,  therefore,  taken  from  time  that  wonld  otherwise  be  used  in  earning 
wages  or  in  self-support.  As  our  women  do  not  work  in  the  fields,  they  have  not  that 
resource.  In  former  times  they  were  busied  with  spinning,  weaving,  dyeing,  cutting, 
and  sewing.  Now,  comparatively  little  cutting  and  sewing  is  done  at  home,  and  none 
of  the  other  occupations.    In  hundreds  of  thousands  of  homes,  where  the  feeling  of 
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self-respect  and  the  desire  to  keep  the  family  together  are  too  strong  to  permit  the 
women  to  ^o  out  in  any  way  to  earn  money,  an  opportunity  of  gaining  a  very  moderate 
sum  in  addition  to  the  present  income  by  the  expendittii'e  of  a  few  weeks  of  care  and 
light  work  at  home  would  be  hailed  as  a  godsend.  This  opportunity  would  be  fur- 
nished by  the  silk-culture  industry.  It  is  estimated  that  with  the  proper  organiza- 
tion of  tlic  industry,  and  the  co-operation  of  neighborhoods  in  it,  an  average  family 
may  earn  from  §7;'/ to  $*200  a  year,  which  would  be  nearly  all  clear  proiit.  While  the 
profit  is  not  large  it  would  be  sufllcient  fbr  the  occasion,  and  would  .amount  in  the 
aggregate  to  an  immense  accession  to  the  wealth  of  the  oommnnlty.     ♦     ♦    • 

Jsolatcd  cocooneries  cannot  be  made  profitable,  on  account  of  the  difficulty  and  ex- 
pense of  sending  small  lots  of  cocoons  to  a  distant  market.  Therefore  it  is  necessary 
for  profit  that  a  largo  number  of  families  in  one  vicinity  shall  engage  in  the  raising 
of  worms,  so  that  their  joint  product  may  be  of  sufficient  amount  to  bear  the  cost  of 
transportation  to  market. 

The  reeling  of  silk  with  hand-reels  can  barely  be  carried  on  with  profit  where  highly 
skilled  labor  is  worth  not  more  than  20  cents  for  a  day  of  13  hours.  The  producer 
Avho  ai"©  not  willing  to  work  at  that  price  must,  therefore,  sell  their  cocoons  to  the 
reelers  who  can  reel  at  that  price,  or  who  oan  do  the  reeling  by  machinery.  As  good 
results  can  only  be  obtained  by  the  separation  of  the  different  grades  of  cocoons  for 
reeling,  large  lots  must  be  collected  for  the  purpose,  which  usually  makes  it  impracti- 
cable for  the  producer  to  reel  her  own  silk.  Silk  not  well  reeled  is  worth  less  than  the 
cocoons  from  which  it  is  derived,    ••    *    *• 

It  is  to  be  regretted  that  some  ill-advised  persons  are  still  engaged  in. 
endeavoring  to  force  silk  culture  unduly  upon  tlie  people  by  exaggera- 
ted statements,  as  for  instance  those  of  a  Southern  lady,  who  is  reported 
in  the  Prairie  Farmer,  of  27th  January,  1883,  as  saying  that  ^^silk  cult- 
ure is  beyond  doubt  the  most  remunerative  of  any  ordinary  pursuit,'^ 
and  that  the  profits  from  cocooneries  ^^are  quite  liberal."  It  is  to  be 
feared  that  by  such  representations  many  persons  may  be  induced  to 
devote  to  silk  culture  time  which  could  otherwise  be  better  employed, 
and  to  incur  expenses  for  which  th6y  will  receive  no  adequate  return. 

Mr.  L.  S.  Crozier,  of  Corinth,  Miss.,  finds  by  a  trip  which  he  t4)ok  in 
Illinois,  Iowa,  Missouri,  and  Kansas,  that  great  progress  is  being  made 
in  the  introduction  of  silk  culture,  especially  by  the  Mennonites,  and 
lays  great  stress  on  the  importance  of  the  culture  of  French  silk- worms 
instead  of  the  smaller  Japanese  varieties. 

Amongst  the  Mennonites  he  found  the  mulberry  trees  planted  in 
thick  hedges,. at  the  limits  of  the  fields,  and  on  both  sides  of  the  high- 
ways and  byways.  They  are  cut  down,  one-third  at  a  time,  every  three 
years,  and  furnish  an  abundant  supply  of  fuel  in  the  otherwise  timber- 
less  country,  serving  also  as  wind-breaks. 

Another  point  to  which  Mr.  Crozier  directs  attention  is,  that  although 
the  Mennonites  had  on  hand  at  the  time  of  his  visit  more  than  20,(K)0 
pounds  of  cocoons  for  sale,  and  would  be  able  next  year  to  raise  200,000 
X)ouuds  within  the  area  of  their  colony  of  50  square  miles,  containing 
2,000  iimiili^,  yet  the  silk  culture  was  only  a  summer  incident  in  their 
agilculture,  and  the  barns  which  were  used  for  cocooneries  in  summer 
were  crowded  with  cows  in  the  winter,  while  their  granaries  were  filled 
with  corn  and  wheat,  and  their  orchards  ornamented  with  all  kinds  of 
fruit  trees  and  grape-vines. 

Ten  varieties  of  worms  were  raised  at  the  Department  under  direc- 
tion of  Mr.  Mann,  for  the  sake  of  exi>eriment  and  the  preservation  of 
the  breeds.    These  were  numbered  and  classified  as  follows : 
Constricted  cocoons  (Japanese) : 
White  cocoons: 

1.  Biley's  race  on  mulberry. 

2.  Eiley's  race  on  Osage  orange. 
'  Yellow  cocoons: 

3.  Kiley's  race  on  Osage  oraugo. 

4.  liace  imported  in  1882. 
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Oval  cocoons  (salmon-colored)  i 
Pasnach's  Black  Thibet : 

5.  White  worms. 

6.  Black  worms. 

OroaBiert  "  Black  "  race :  / 

7.  White  worms. 

8.  Dark  worms. 

9.  Crozier^s  Oevennes  race. 
10.  Smyrna  race. 

The  buds  of  Osage  orange  and  mulberry  were  hardly  in  suiBciently 
advanced  state  for  use  as  food  until  the  28th  of  April,  at  which  time  all 
the  eggs  were  laid  out  for  hatching.  Many  eggs  had  already  hatched, 
and  many  worms  were  dead. 

After  two  days'  exposure,  all  the  unhatched  eggs  were  thrown  away. 
The  worms  were  very  uneven  in  their  times  of  molting,  occasioning 
much  trouble  in  their  transfer  from  foul  to  clean  trays,  but  arrived  at 
the  spinning  point  within  a  few  days  of  each  other.  The  first  to  spin 
was  a  No.  6,  on  28th  May.  Pour,  Ko.  1,  and  five,  No.  10,  followed  on 
3lBt  May;  one,  No.  2,  on  1st  June,  and  all  but  Ho.  9  were  spinning  on 
3d  June. 


OABBAGH  W0BM8. 

The  inquires  in  regard  to  Oabbage  Worms  and  the  best  means  of 
treating  them  have  been  more  numerous,  perhaps,  of  late  than  in  regard 
to  any  other  class  of  insects.  We  had,  for  this  reason,  prepared  an 
exhaustive  article  on  the  general  subject  of  the  insect  enemies  of  the 
Cabbage,  to  form  part  of  this  annusd  report;  but  owing  to  the  restricted 
space  allotted,  we  are  obliged  to  reserve  the  larger  part  thereof,  with 
the  prepared  illustrations,  for  some  Special  Beport,  and  to  treat  here 
chiefly  of  the  worms  that  are  amenable  to  similar  remedial  measures. 

Injury  to  the  Cabbage  crop  by  these  worms  is  great  every  year,  but 
during  no  year  within  our  recollection  was  it  greater  or  so  generally 
serious  over  the  larger  part  of  the  country,  as  during  the  droughty 
period  of  1881.  Indeed,  tfaie  shortage  in  the  Cabbage  crop  was  such 
that  large  quantities  of  this  esculent  were  actually  imported  from  Europe 
during  the  winter  of  188I-'83.  In  default  of  accurate  statistical  data  it 
were  futile  to  attempt  anything  like  an  accurate  estimate  of  the  money 
loss  to  our  people  through  the  failure  of  the  Cabbage  crop,  but  it  must 
have  been  very  great.  This  excessive  injury  was  doubtless  a  result  of 
the  dry  season,  for,  during  an  excessive  drought  that  will  burn  up  most 
of  the  wild  cruciferous  plants  upon  which  the  worm  in  ordinary  seasons 
would  be  distributed,  the  cultivated  Cabbage,  resisting  by  virtue  of  its 
thick  and  succulent  leaves  the  effects  of  drought  much  better  than  most 
of  the  wild  plants,  offers  an  inviting  field  for  the  concentration  of  such 
depredators. 

All  of  these  worms  feed  upon  the  leaves  externally ;  they  are  all  the 
larv®  of  butterflies  or  moths — order  Lepidoptera — and  are  all  more  or 
less  amenable  to  the  same  remedial  treatment;  hence  we  shall  consider 
the  practical  question  of  protecting  cabbages  from  their  attacks  at  the 
end  of  this  article,  making  only  such  special  suggestions  in  connection 
wfth  some  of  the  species  as  deviation  in  habit  may  require. 

The  first  four  which  we  shall  treat  are  the  larv®  of  white  butterflies 
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belonging  to  the  genus  Pieris.  They  are:  Pieris  rapcBj  Piens  olera>oeay 
Pieris  protodicej  Pieris  monuste. 

The  butterflies  agree  in  most  of  their  characters.  The  prevailing  color 
of  the  worms  is  green,  and  that  of  the  butterflies  white.  The  hind 
wings  of  the  butterflies  are  rounded  and  entire  on  the  edges,  and  are 
grooved  on  the  inner  edge  to  receive  the  abdomen;  the  palpi,  or  feelers, 
are  rather  slender,  and  project  beyond  the  head ;  and  the  antennaB  have 
a  short,  flattened  knob.  The  eggs  of  all  the  species  are  more  or  less 
fusiform.  They  are  generally  pale  when  laid,  becoming  yellow  or  even 
orange  before  hatching.  The  worms  are  nearly  cylindrical,  taper  a  very 
little  toward  each  eud,  and  are  sparingly  clothed  with  short  down, 
wliich  cannot  be  seen  distinctly  without  the  use  of  a  lens,  and  which 
gives  them  a  somewhat  velvety  appearance.  They  fasten  tne  anal  pro- 
legs  and  the  anal  plate  by  means  of  silk,  and  then  spin  a  loop  of  silk 
around  the  forebody.*  Their  chrysalides  are  angular  at  the  sides  and 
pointed  at  both  ends,  and  over  the  fore  part  of  the  body,  corresponding 
to  the  thorax  of  the  included  butterfly,  is  a  thin  projection,  having  in 
proflle  some  resemblance  to  a  Eoman  nose. 

The  butterflies  fly  low  and  lazily,  especially  when  busy  in  laying 
their  eggs,  and  successive  individuals  are  often  found  hovering  about 
for  sevend  weeks  or  months  continuously,  depositing  their  eggs  where- 
ever  an  opportunity  presented  itself;  hence  new  broods  of  caterpillars 
will  appear  from  time  to  time,  and  the  difficulty  of  coping  with  them  is 
correspondingly  increased. 

In  general  habit,  seasons  of  appearance,  and  number  of  generations, 
the  four  agree  in  the  same  latitude,  and  we  shall  dwell  on  these  points 
principally  in  treating  of  the  flrst,  indicating  only  such  differences  as 
are  noteworthy  when  treating  of  the  others. 

THE  RAPE  BUTTEEFLT  OE  IMPORTED  CABBAGE  WORM. 

{Pieris  ra^w  Schrank.) 

Order  Lepedoptbra;  family  Papilionid^. 

[Plate  I,  Figs.  1,  la,  16,  Ic,  Id.] 

This  insect  is  a  native  of  Europe,  and  has  become  widespread  in  this 
country,  extending  its  area  of  occupation  every  year. 

HISTORY  OP  ITS  SPREAD. 

It  was  introduced  into  Korth  America,  in  all  probability,  about  1856 
or  1857. 

An  interesting  account  of  its  first  occurrence  in  this  country  is  given 
by  Mr.  6.  J.  Bowles,  in  the  Canadian  Naturalist  and  Geologist,  for 
August,  1864,  V.  4,  p.  258. 

It  was  flrst  taken  in  Quebec  in  1859.  During  the  time  of  the  Trent 
difficulty,  in  1861,  a  quantity  of  fresh  vegetables  were  sent,  with  other 
stores  from  England,  to  Quebec,  for  the  sustenance  of  the  gallant  little 
army  that  was  sent  at  the  same  time,  and  the  butterfly  may  have  been 
introduced  anew  and  in  quantities  then,  for  in  1863  it  had  become  very 
abundant  about  Quebec,  and  was  known  to  have  extended  some  40  or 
50  miles  east  and  we^t  of  the  city.  In  the  summer  of  1866  it  was  com- 
mon to  the  northward  about  Ghicoutimi,  at  the  head  of  navigation  on 

*  For  details  as  to  the  method  of  pupation  in  these  and  other  butterfly  larvs&y  see 
the  author's  paper  in  Proc.  Am.  Assoc.  Advauc.  Sci.,  1879,  vol.  xxviii. 
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the  Saguenay  Biver,  and  to  the  southwestward  beyond  Montreal. 
Durmg  the  same  year  it  was  taken  in  the  northern  parts  of  !New  Hamp- 
shire and  Vermont.  In  1868  it  was  taken  at  Montpelier,  Vt.,  Lake 
Winnipisogee,  K.  H.,  and  Lewiston,  Me. 

In  1869  it  was  taken  in  Bangor,  Me.,  around  Boston,  Mass.,  and  on 
the  New  Jersey  side  of  the  Hudson  River,  less  than  a  mile  from  New 
York  City.  It  seems  as  if  its  introduction  into  New  Jersey  and  vicinity 
must  have  been  independent  of  its  presence  in  the  North,  as  it  does  not 
apx>ear  to  have  occurred  up  to  that  time  at  all  points  intermediate.  It 
may  have  been  brought  by  boats  or  trains  instead  of  spreading  natur- 
ally. 

In  1871  it  was  found  as  far  east  as  Halifax,  N.  S.,  and  had  spread 
west  to  the  middle  of  the  State  of  New  York. 

In  1872  it  had  traveled  as  far  west  in  Canada  as  Belleville  and  Tren- 
ton, Out. 

In  1873  it  was  abundant  at  Port  Hope,  Ont.,  and  the  first  specimen 
was  taken  in  Haldimand  County,  Ontario. 

Li  1874  it  was  common  about  Hamilton,  Out.,  and  what  was,  probably 
with  error,  reputed  to  be  the  same  species  appeared  at  Green  Bay, 
Mich.  (Wis.  f ),  in  the  fall  of  the  same  year. 

Early  in  the  summer  of  1875  it  had  extended  as  far  westward  as 
Paris,  Ont.,  while  later  in  the  season  the  first  recorded  captures  were 
made  in  London,  Ont.  (Eeport  Entomological  Society  of  Ontario  for 
1875,  p.  31.)  It  was  plentiful  in  this  year  about  Washington,  D,  C, 
and  by  no  means  rare  in  parts  of  Virginia,  and  had  traveled  westward 
in  the  United  States  as  far  as  the  western  portion  of  Ohio.  It  appeared 
for  the  first  time, at  Cleveland,  Ohio,  in  the  spring  of  this  year  {Can. 
Unt.j  7, 180).  Prof.  A.  J.  Cook  states  that  it  had  not  up  to  that  time 
appeared  in  Michigan  {Can.  Ent^  7, 180). 

In  1876  it  had  spread  over  the  whole  of  southwestern  Ontario  (Re- 
port Entomological  Society  of  Ontario  for  1876,  p.  40). 

In  1877  a  few  of  the  advance  guard  were  captured  at  Chicago,  111., 
and  it  was  plentiful  as  far  north  as  the  head  of  Lake  Eosseau,  in  the 
Muskoka  district  of  Ontario.  It  had  reached  the  shore  of  the  Atlantic 
at  the  Eiver  Saint  Lawrence,  and  was  found  at  Savannah,  Ga.,  proba- 
bly occupying  the  whole  area  embraced  between  these  points. 

By  1878  it  had  reached  the  eastern  part  of  Io\^a,  and  in  March  of 
that  year  was  found  in  considerable  numbers  in  Asheville,  N.  C. 

In  1879  it  was  very  destructive  in  Linn  County,  Iowa,  and  was  taken 
for  the  first  time  at  Ames,  Story  County,  in  the  very  center  of  that 
State.  In  that  year  it  was  very  destructive  at  Carbondale,  Jackson 
County,  near  the  southern  extremity  of  Illinois.  In  the  same  year  we 
found  it  common  in  many  localities  in  Alabama,  and  as  far  south  as 
Selma,  in  that  State,  but  it  had  not  yet  reached  Mobile. 

In  1880  Mr.  W.  Saunders,  of  London,  Ont.,  found  it  at  Manitoulin 
Island,  near  the  northeastern  shore  of  Lake  Huron ;  it  had  extended  to 
various  points  along  the  Qulf  of  Mexico,  and  had  reached  far  into  the 
West. 

BAYAGES. 

The  history  of  this  insect  since  its  introduction  into  this  country 
affords  sufftcient  proof  that  wherever  it  is  introduced  it  will  flourish  ex- 
ceedingly and  become  far  more  injurious  than  either  of  the  indigenous 
species.  Speaking  of  the  habits  of  this  worm,  we  used  the  following 
language  in  1869:* 

*  Second  Missouri  Beport,  p.  107. 
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This  Rape  Bntterfly  is  the  bane  of  ercry  oabbafj^^rower,  and  its  larva  la  the  dread 
of  every  cook  In  uiauy  parts  of  Europe.  Unlike  the  two  indigenous  N.  A.  speoies 
already  alluded  to,  it  is  not  content  with  riddling  the  outside  leaves,  bat  prefers  to 
secrete  itself  in  the  heart,  so  that  every  cabbage  has  to  be  torn  apart  and  examined 
before  being  cooked ;  and  it  is  also  neeessary  to  keep  a  eontinual  lookout,  even  after 
it  is  dished  up,  lest  one  gets  such  an  admixture  of  animal  and  vegetable  food  as  is 
not  deemed  palatable  by  the  most  of  men. 

Great  numbers  of  worms  are  often  found  in  a  single  head  of  cabbage. 
The  term  ^'ver  du  caur^  or  heart  worm,  has  been  applied  to  this  larva 
in  this  country,  the  term  being  borrowed  from  our  French-Canadian 
neighbors.  This  term  is  also  in  use  all  over  Europe,  but  the  late  Pro- 
fessor Zeller  wrote  us  in  1870  that  it  was  misapplied  to  P.  ra'pod.  In  Ger- 
many, he  stated,  MameBirik  brasskw  was  the  true  "  ver  du  ccBur,'*  and  the 
rapw  never  i>ierce<l  to  the  heart  of  the  cabbage.  Experience  in  this 
country  would  confirm  Professor  Zeller's  statement,  though  the  worm 
gets  to  the  heart  where  the  head  is  not  too  solid. 

CHAItACT£BS. 

The  eggs  are  fiisiform,  yellowish,  and  longitudinally  ribbed.  They 
are  so  very  small  that  they  easily  escape  observation.  When  newly 
laid  they  are  white,  but  they  soon  acquire  a  yellow  tinge. 

The  larva  (PI,  1,  Fig.  Ic)  is  pale  green,  finely  dotted  with  black,  with 
a  yellowish  stripe  down  the  back,  and  a  row  of  yellow  spots  along  each 
side  in  a  line  with  the  breathing  holes.  None  of  the  yellow  markings 
are  very  clearly  defined.    When  full  grown  it  is  about  82°>™  long. 

The  chrysalis  (Fig.  Id),  though  variable  in  color,  is  usually  pale  green 
si>eckled  with  minute  black  dots.  The  butterfly  has  the  body  black 
above,  with  the  wings  white.  The  front  wings  are  black  at  the  tip,  and 
have,  in  the  male  (Fig.  16),  one  black  spot  between  the  middle  and  the 
posterior  edge,  but  the  female  (Fig.  la)  has  two  black  spots  5  sometimes 
three.  The  hind  wings  have  a  black  spot  on  the  front  margin  above, 
and  all  the  wings  are  marked  underneath  very  much  as  those  of  the 
female  are  marked  above,  except  that  there  is  no  black  spot  on  the  hind 
wings.  The  hind  wings  below  are  yellowish,  sometimes  becoming  even 
green.  The  species  varies  very  much,  and  there  is  a  specimen  in  our 
collection  in  which  the  spots  are  so  nearly  obsolete  above  that  if  it  were 
not  for  the  characteristic  undej* surfaces  it  could  s«ircely  be  distinguished 
from  the  Potherb  Butterfly.  There  is  also  an  infrequent  variety  which 
has  the  ground-color  canary-yellow,  instead  of  white,  and  which  occurs 
mostly  in  the  male  sex,  but  occasionally  in  the  female.  It  has  been 
produced  several  times  by  feeding  the  larvic  on  mignonette,  but  Mr.  J. 
A.  Lintner  has  also  obtained  it  from  larvae  fed  on  cabbage.  This  variety 
was  first  described  by  Scudder  (Can.  Ent.  IV,  79, 1872)  as  peculiiir  to 
this  country,  and  the  variety  name  novanglioi  was  given  to  it. 

HABITS. 

When  about  to  transform,  the  worm  usually  leaves  the  plant  upon 
which  it  fed,  and  shelters  under  the  coping  of  some  wall  or  fence,  or 
on  anything  that  may  be  conveniently  at  hand,  and' there  changes  to  a 
chrysalis,  but  sometimes  it  attaches  itself  to  the  leaf  of  the  cabbage, 
and  there  transforms. 

The  butterflies  are  slow  and  lumbering  flyers^  but  are  amongst  the 
most  assiduous  of  insects,  continuing  on  the  wing  from  early  morning 
till  late  in  the  afternoon.  They  are  sometimes  seen  in  great  swarms, 
and  a  case  is  mentioned  of  a  flight  from  France  to  England  so  numerous 
that  a  dark  shadow  was  cast  on  the  decks  of  channel  vessels,  and  the 
light  of  the  sun  was  almost  obscured. 
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The  egg8  ai*e  deposited  singly,  or  in  olaaters  of  not  more  than  two  or 
tbreoi  on  the  underside  of  the  leaves. 

900D*PLANTS. 

The  principal  food  of  the  larvaB  is  the  foliage  of  cmciferons  plants, 
and  particularly  the  cabbage,  but  it  has  been  known  to  feed  upon  weep- 
ing willow  in  England.  Thus  far  it  has  been  found  in  this  country  feed- 
ing on  the  leaves  of  cabbage,  cauliflower,  mustard,  turnip,  radish, 
mignonette,  street  alyssum,  gilly-flower,  and  nasturtium. 

The  butterflies  feed  upon  the  nectar  of  a  great  variety  of  flowers,  but 
they  are  pai'ticularly  fond  of  hovering  about  thistles. 

A  writer  in  <*  Land  and  Water,"  September  17, 1870,  states  that  the 
butterflies  are  very  fond  of  the  lavender  bush  when  in  blossom ;  certain 
bushes  in  his  garden  looked  white  with  them,  and  a  single  sweep  of  the 
net  would  frequently  secure  twenty  or  thirty. 

SEASONS  OF  APPEARANOB. 

There  are  several  broods  each  year,  the  number  varying  with  the  lat- 
itude, but  owing  to  the  irregularity  in  the  time  of  development  of  the 
different  states  the  eggs  are  laid  at  all  times  throughout  the  growing 
season  from  May  until  October  in  the  temperate  ssone,  earlier  and  later 
in  the  extreme  South,  and  continue  to  hatch  within  from  seven  to  nine 
days  after  they  are  laid,  as  long  as  the  weather  is  warm  enough  to  de- 
velop them.  The  larva  acquires  its  full  growth  in  about  a  fortnight,  on 
an  average,  after  hatching. 

The  period  passed  in  the  chrysalis  state  varies  at  different  times  of 
the  year.  In  the  summer  the  chrysalis  usually  become  a  butterfly  within 
a  fortnight :  later  in  the  season  it  remains  unchanged  through  the  winter 
until  the  following  spring. 

The  butterflies  appear  as  early  as  March,  and  at  intervals  throughout 
the  year,  flying  until  frost,  in  the  Northern  United  States,  and  in  nearly 
every  month  of  the  year  in  the  Southeri?  States. 

NATURAL  ENEMIES. 

The  chrysalides  are  destroyed  by  the  larva  of  a  minute  parasitic  fly 
belonging  to  the  family  of  ChaloididWy  and  known  as  JPteromalua  pupa- 
rum.  This  insect  has  long  been  known  in  Europe  as  a  parasite  upon 
the  Pieris  rapce,  but  was  not  known  to  occur  in  this  country  until  some 
years  after  the  introduction  of  the  latter  insect,  for  which  reason  it  was 
concluded  that  the  two  were  probably  introduced  at  the  same  time. 
Dr.  Packard  states,  however,  that  the  Fteromalm  is  undoubtedly  a 
native  of  this  country  as  well  as  of  Europe,  having  been  taken  in  the 
Hudson  Bay  territory  in  1844.  As  there  has  been  some  doubt  expressed 
whether  our  North  American  insect  is  specifically  the  same  as  the 
European  parasite,  we  took  steps  to  have  the  matter  fully  decided. 
From  examination  of  specimens  recently  received  from  Prof.  J.  O. 
Westwood  and  Dr.  G.  Mayr,  there  can  be  no  doubt  of  the  specific 
identity  of  the  forms  from  the  two  hemispheres.  Mr.  A.  G,  T.  Kitchie, 
of  Montreal,  Canada,  is  reputed  to  be  the  first  person  who  made  known 
the  history  of  this  invaluable  insect  in  this  country,  having  observed 
the  imagos  upon  the  cabbage  leaves  in  July,  1870,  when  the  cateri)inars 
were  abundant,  and  having  bred  the  parasite  on  the  23d  of  August  in 
the  same  year.    This  parasite  frequently  proves  an  elficacious  check 
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upon  the  increase  of  the  batterflies.  The  parent  fly  differs  greatly  in  the 
two  sexes.  The  male  is  a  beautiful,  pale  green,  four-winged  fly,  with 
the  body  finely  punctured  and  emitting  metallic  reflections;  the  ab- 
domen is  flat,  and  in  dried  specimens  somewhat  concave  above.  The 
antenn»  are  honey-yellow,  with  dark  rings.  Tbe  legs  are  pale  honey- 
yellow.    The  length  of  the  body  is  2  to  2.5"*°^. 

The  body  of  the  female  is  much  stouter,  broader,  with  a  broad,  oval 
abdomen,  ending  in  a  very  short  ovipositor,  while  ttie  underside  of  the 
abdomen,  near  the  base,  has  a  large,  conical  projection.  It  is  of  a  much 
duller  green  than  the  male,  and  the  body  is  more  coarsely  punctate. 
The  antennsB  are  brown,  and  the  legs  brown,  becoming  pale  towards 
the  ends :  the  ends  of  the  femora  l^ing  pale,  the  tibisa  pale  brown  in 
the  middle,  much  paler  at  each  end,  whUe  the  tarsi  are  whitish,  though 
the  tip  of  the  last  joiut  is  dark.    It  is  from  2.X  to  2.8°^  long. 

The  scutellum  of  the  metathorax  is  regularly  convex,  not  keeled,  in 
both  sexes,  by  which  character,  and  by  the  x>osse8sion  of  darker  legs, 
this  species  may  be  distinguished  from  PteromaltLS  vcmessas. 

The  eggs  of  the  FteromaluSy  to  the  number  of  a  dozen  or  more,  some- 
times even  as  many  a«  forty,  ^re  said  to  be  laid  in  the  full-grown  larva, 
and  sometimes  in  the  chrysalis,  through  punctures  made  in  the  skin  by 
the  parent  fly.  The  infested  chrysalides  can  easily  be  distinguished 
from  sound  ones  by  their  livid  and  otherwise  discolored  and  diseased 
appearance,  and  by  being  stiff  and  somewhat  dried ;  while  unattacked 
chrysalides  preserve  a  fresh  color,  and  move  the  hinder  part  of  the  ab- 
domen readily.  Many  of  the  perfect  insects  emerge  from  September 
until  late  in  the  autumn,  while  a  large  proportion  of  them  undoubtedly 
winter  over  in  the  body  of  the  chrysalis,  and  appear  in  the  spring.  In 
England,  Mr.  Curtis  found  the  fly  in  June,  so  that  there  appears  to  be 
an  autumn  and  a  spring  brood. 

Another  parasite  of  the  cabbage*worm,  not  so  common  as  the  Ptero- 
inalusy  has  of  late  attracted  some  attention.  It  was  first  bred  by  Mr. 
S.  H.  Scudder,  and  was  described 'by  Dr.  Packard  as  Microgaster  pieridtR 
in  the  Proceedings  of  the  Boston  Society  of  Natural  History,  VoL  XXI 
(1880),  p.  26.  In  the  American*  Naturalist  for  August,  1882  (p.  679),  in 
reviewing  the  paper  in  which  this  description  appeared,  we  called  at- 
tention to  the  fact,  that  this  so-called  new  species  was  but  a  variety  of 
the  common,  widespread,  and  entomophagous  Apanteles  co^ngregatus  of 
Say.  As  the  name  pieridis  proved  to  be  preoccupied  by  the  M.  pieridis 
of  Boie,*  we  propose<l  the  variety  na,me  pieridivoray  so  that  the  species 
will  now  be  known  as  Apanteles  cangregatuay  var.  pieridivora.  In  No- 
vember and  December,  1882,  we  received  a  number  of  the  cocoons  of 
this  parasite  from  E.  W.  Allis,  Adrian,  Mich.,  and  the  probabilities  are 
that  it  will  soon  become  more  common. 

The  European  cabbage-worms,  P.  hrassicce  and  P.  napi^  as  well  as 
P.  rapcBy  are  much  more  thoroughly  destroyed  by  parasites  than  is  P. 
rapcB  in  this  country;  the  former  has,  indeed,  five  important  parasites. 
The  most  prominent  of  these,  perhaps,  is  the  Microgaster  gUmeratus  X., 
which  is  also  parasitic  upon  P.  rwj^.  Many  years  ago  it  occurred  to 
us  that  this  useful  insect  might  be  imported  into  this  country  to  advan- 
tage, and  we  conducted  a  correspondence  with  several  foreign  entomolo- 
gists with  this  view.  Later,  in  some  remarks  before  the  London  Ento- 
mological Society,  in  1875,  we  solicited  tlie  assistance  of  some  of  our 
English  friends,  but  the  specimens  subsequently  sent  to  us  never  arrived 
in  a'  living  condition.     Eecentiy,  however,  Mr.  Otto  Lugger,  of  the 

•  Incorrectly  given  in  the  Naturalist  above  cited  aa  Boucli6. 
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Maryland  Academy  of  ScieDces,  Baltimore,  who  was  our  assistant  in 
Saint  Loais  at  the  time  when  we  were  interested  in  this  importation, 
has  had  the  opportunity  of  introducing  a  large  number  of  the  Microgas- 
ter  gUym€¥atU8.    We  give  his  experiment  in  his  own  words: 

Maryland  Academy  of  Sciekces, 

BaltivMrey  January  17,  1882. 

Dbajb  Sir  :  In  reply  to  yonr  letter  of  Jan.  12, 1  have  to  state  that,  spondiug  some 
months  in  my  former  home,  Hagen,  Westphalia,  I  found  nearly  all  the  cabbage-plants 
destroyed  by  several  species  of  caterpillars^  but  mainly  by  the  larvn  of  P.  rapes  and 
P.  JtroisietB.  All  the  stone  garden  walls,  picket-fences,  and  sides  of  outhouses  were 
oorered  with  them,  but  few  seemed  in  a  healthy  condition.  Besides  being  parasitized 
by  ^me  Miorogasier  (don't  know  the  species*),  many  were  dying  from  a  disease  re- 
sembling tiie  Muscardine  in  its  fatal  enecte. 

I  had  no  trouble  at  all  to  collect,  with  the  assistance  of  some  smaU  urchins,  as  many 
of  the  bright  sulphur-vellow  cocoons  of  the  parasite  as  I  wanted.  In  using  the  ex- 
pression '^sulphur-yellow,"  I  ought  to  add  tnat  a  small  percentage  were  lighter  in 
color,  some  approaching  cream- white,  and  some  light  olive.  Waiting  to  collect  these 
cocoons  untU  tne  time  of  my  return  trip  drew  near,  two  hours'  collecting  resulted  in 
a  little  over  three  pints  of  cocoons  from  far  less  than  one  acre  of  garden.  The  cocoons 
I  kept  in  three  small  preserving  jars,  but  with  the  air-exclnding  rubber  band  omitted. 
During  the  following  three  weeks,  and  until  I  reached  Baltimore,  I  had  no  chance  to 
look  at  them,  but  found,  upon  examining  the  contents  of  this  new  kind  of  preserve, 
that  some  of  the  parasites,  say  about  10  per  cent.,  had  issued  and  were  entangled  in 
the  packed  cocoons,  and  mostly  dead  or  disabled.  Excepting  some  50  cocoons  which 
I  kept  at  home,  I  scattered  the  rest  in  some  cabbage  fields  near  this  city  (October  15 
or  16).  From  those  kept,  37  images  appeared  during  the  late  fall  and  winter— the 
exact  date  I  did  not  .observe— which  I  set  free.  What  has  become  of  those  scattered 
in  the  fields,  of  course,  I  do  not  know;  but  &om  the  fact  that  of  a  handful  of  cocoons 
which  I  put  under  the  protection  of  a  pine  tree  in  a  sheltered  position,  nearlv  all  the 
cocoons  wowed  the  hole  of  exit^  I  concluded  that  those  in  the  fields  might  also  have 
hatched.  Yet.  upon  close  examination  in  these  fields  during  last  summer  and  autumn, 
I  ftdled  to  find  a  single  cocoon  of  the  expected  offiipring,  although  larv»  of  P.  rapa 
were  nnusually  numerous. 

Thinking  the  matter  over,  I  see  plainly  that  I  committed  several  errors  in  intro- 
ducing this  parasite.  Not  expecting  sucn  a  severe  and  lasting  winter  as  we  had,  I 
ought  to  have  put  all  the  cocoons  in  sheltered  and  dry  positions  out  of  reach  of  the 
excessive  cold  and  moisture,  for  instance,  under  pine  trees  loosely  covered  with  moss, 
or  under  protecting  boards,  &a^.  The  jars  should  also  have  been  made  with  a  parti- 
tion, through  which  the  issued  insects  might  crawl  and  be  protected.  But  the  best 
plan  would  be  to  introduce  the  earlier  br^)ds,  to  give  their  offspring  a  chance  to  find 
suitable  winter  quarters  for  themselves. 

The  parasitic  cocoons  were  both  found  upon  the  dead  larv»  of  P.  rap<B  and  IfroMiocB, 
Though  I  tried  to  gather  mainly  those  upon  the  first  species,  I  found  the  work  much 
too  slew,  the  differences  between  the  dead  larvee  being  not  readily  observable. 

Hoping  that  this  statement  may  be  of  some  interest  to  you,  I  remain. 
Yours,  very  respectfully, 

O.  LUGGER. 

Prof.   C.  V.  ElLKY, 

WaMngiviij  D.  C. 

Another  parasite  is  the  larva  of  a  two-winged  fly,  belonging  to  the 
genns  Tachina^  the  adult  form  of  which  closely  resembles  l^e  common 
house-fly.  This  Tachina  was  first  bred  by  M.  Provancher  {Naturaliste 
Canadietiy  Vol.  II,  p.  18),  as  mentioned  in  our  second  Missouri  report, 
and  has  also  since  been  bred  in  considerable  numbers  by  Mr,  J.  A. 
Lintner,  at  Albany,  If .  T.  Inasmuch  as  Dr.  Williston  will  soon  work 
n])  the  TachinidsB,  we  defer  describing  this  species  for  the  present. 

The  butterflies  are  destroyed  also  hyPhymata  erosa^  a  bug  especially 
common  in  the  Northwest,  and  which  also  preys  upon  many  other  in- 
Bect8.  It  is  shown  at  Plate  X,  Fig.  5.  (See  articles  by  A.  J.  Cook, 
Can.  Ent.  1879,  pp.  17, 196,  and  by  W.  S.  Barnard,  Proc.  A.  A.  A.  S.,  1880.) 

*  M.  glomeraius  L. 
8  A— '83 
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THE  SOUTHBEN  CABBAGE  BUTTERFLY, 

{Pieris  protodice  Boisd.) 

Order  Lepidoptbraj  family  PAPiLiONiDiE. 

[Plato  X,  Figs.  2,  3,  and  4.] 

RANGE. 

This  species,  which  we  have  called  tiie  Soathern  Oabbage  Batt^fly 
in  our  second  Missouri  report,  is  stated  by  Mr.  S.  H.  Scudder,  in  the  Pro- 
ceedings of  the  Boston  Society  of  Natural  History,  in  1861,  v.  8,  p.  180, 
to  range  ^^frorn  Texas  on  the  southwest,  Missouri  in  the  west,  and  the 
mouth  of  the  Bed  Birer  of  the  North  on  the  northwest,  as  far  as  Con- 
necticut and  the  Southern  Atlantic  States  on  the  east."  It  occurs  rarely 
in  Ontario.  While  the  species  is  scarce  in  the  more  northern  and  east- 
em  States,  it  was  formerly  the  common  white  butterfly  of  Missouri  and 
the  Southwest.  Pieris  rapee  has,  however,  in  the  last  two  or  three  years, 
as  we  some  time  ago  predicted  would  be  the  case,  taken  its  place,  and 
become  the  Cabbage  Butterfly  of  these  regions.  It  will  be  very  interest- 
ing to  watch  the  fate  of  this  Pieris  protodioe^  and  we  strongly  suspect 
that  it  will  be  influenced  by  the  introduction  of  rapes  very  much  as 
some  of  our  native  birds  have  been  by  the  introduction  of  the  English 
si>arrow. 

RAVAGES. 

It  often  proves  exceedingly  injurious,  and  we  have  passed  through 
cabbage  beds  near  Saint  Louis  and  been  unable  to  And  a  perfect  head, 
so  riddled  were  they  by  this  worm,  though  few  of  the  gardeners  had 
any  suspicion  that  the  gay  butterflies  which  flitted  so  lazily  from  one 
plant  to  another  were  the  real  parents  of  the  mischievous  worms  which 
did  the  injury. 

CHARACTERS. 

The  eggs  are  long,  slender,  pointed,  and  deposited  singly  on  the  un- 
der sides  of  the  leaves,  often  a  score  or  more  upon  a  single  leaf.  They 
are  greenish-white  in  color,  and  about  1°^™  in  length. 

The  larva  (Plate  X,  Fig.  4a)  may  be  popularly  described  as  a  soft 
worm,  of  a  greenish-blue  color,  with  four  longitudinal,  yellow  stripes,  and 
covered  witii  black  dots.  When  newly  hatched  it  is  of  a  uniform  orange 
color,  with  a  black  head;  but  it  becomes  dull  brown  before  the  first 
molt,  though  the  longitudinal  stripes  and  black  spots  are  only  visible 
after  said  molt  has  taken  place. 

The  chrysalis  (Plate  X,  Fig.  46)  averages  16.5™™  ^0.65  inch)  in  length, 
and  is  as  variable  in  depth  of  ground-color  as  the  larva.  The  general 
color  is  light  bluish-gray,  more  or  less  intensely  speckled  with  black, 
with  the  ridges  and  prominences  edged  with  bufF  or  with  flesh  color, 
and  having  larger  bla<ik  dots. 

The  front  wings  of  the  male  butterfly  (Pig.  2)  are  white,  with  a  large 
black  trapezoidal  spot  near  the  middle  of  the  front  edge,  a  band  of 
black  spots  crossing  the  wing  between  the  middle  and  the  posterior  edge, 
and  a  series  of  four  or  Hve^  black,  triangular  spots,  each  one  on  a  vein 
along  the  posterior  edge,  behind  the  tip.  The  upper  side  of  the  hind 
wings  is  entirely  white,  or  sometimes  with  a  small  group  of  blackish 
specks  n^^  tbe  inner  or  anal  angle.    The  under  side  of  the  front  wings 
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resembles  the  upper,  bat  the  black  markings  are  paler,  and  the  apex  is 
a  little  greenish.  The  nnder  side  of  the  hind  wings  is  white,  slightly 
tinted  with  yellow  or  greenish,  with  the  veins  more  pale  or  ochery;  a 
slight  blackish  spot  near  the  middle,  and  a  shading  of  dark  specks, 
scarcely  distinct  from  the  ground  colon  near  the  edge. 

The  female  (Fig.  3)  has  the  black  of  the  front  wings  more  intense, 
the  hind  wings  tinted  with  grayish,  the  markings  being  as  represented 
in  the  figure.  The  under  side  is  washed  with  greenish-brown  in  the 
veins,  and  has  a  band  of  the  same  color  near  the  posterior  margin. 
The  wings  expand  64n*"».  This  species  is  subject  to  great  variation, 
especially  toward  the  end  of  the  season,  producing  every  gradation 
between  the  form  described  above  and  a  form  which  used  to  be  con- 
sidered distinct,  and  was  named  Pieris  vernalis.  This  latter  expands 
firom  43  to  46"^,  and  the  darker  shadei^  are  more  prominent  on  both 
sides  of  all  the  wings,  especially  on  the  under  side  of  the  hind  wings, 
where  the  white  appears  only  in  narrow  stripes.  This  small,  darker 
form  is  now  known  to  be  the  vernal  form,  and  not  a  distinct  species, 
and  P.  ocddentalis  Eeak.  and  P.  calyce  Edw.  are  now  also  recognized  as 
varieties  of  it 

FOOD-PLANTS. 

This  species  appears  to  confine  its  ravages  more  closely  to  the  Cab- 
bage than  any  of  the  other  species  of  the  genus,  but  is  occasionally 
found  feeding  upon  the  turnip  and  other  plants  of  the  Cabbage  family. 
We  have  known  it  to  do  great  injury  to  sweet  alyssum,  commencing 
at  the  head  and  eating  down  to  the  base  of  the  plants.  We  have  also 
found  it  feeding  on  mignonette.  Moreover,  we  once  found  a  male 
chrysalis  fastened  to  a  stalk  of  the  common  horse-nettle  {Solanum  caro- 
lin€nse)y  which  was  growing  in  a  cemetery,  with  no  cabbages  within  at 
least  a  quarter  of  a  mile. 

PABASITE. 

Edwards  states  that  the  larv»  are  pierced  when  very  young  by  a 
small  ichneumon  fly,  which  lays  a  number  of  eggs  in  each  individual 
(Butterflies  of  K.  A.,  I,  p.  35). 


THE  POTHBEB  BUTTEBFLY. 

{Pieris  oleracea  Boisd.) 

Order  Lepidopteraj  family  Papilionibje. 

[Plate  X,  Fig.  5.] 

BAKaS. 

This  species,  which  is  known  in  the  books  as  the  Potherb  Butterfly,  is 
indigenous  to  this  country,  and  occurs  in  the  more  northern  and  eastern 
portions  of  Korth  America.  It  rarely  reaches  as  far  south  as  Pennsyl- 
vania, but  extends  east  to  Nova  Scotia.  Couper  states  that  it  is  not 
found  below  the  mouth  of  the  Saguenay  River  along  the  banks  of  the 
Saint  Lawrence  Eiver,  though  Scudder  claims  that  this  is  the  species 
found  at  Anticosti  (Can,  Entom.^  VI,  56-69).  It  reaches  west  to  Minne- 
sota, though  not  to  Missouri,  and  north  as  far  as  the  Great  Slave  Lake 
ift  the  Hudsou  Bay  Company's  territory,  and  even,  according  to  Kirby, 
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to  latitude  65°  N.  on  the  Mackenzie  Eiver.  It  has  existed  from  time 
immemorsd  on  the  American  continent  within  the  geographical  limits 
already  given,  and  is  not  likely  ever  to  pass  to  the  south  of  them, 
although  its  cruciferous  food-plants  flourish  in  the  south.  It  was  first 
described  in  this  country  by  Dr.  T.  W.  Harris  in  the  Neu)  Ungland 
^Farmer  for  1829,  Vol.  7,  p.  402,  as  Pontia  oleracea. 

CHARACTERS. 

The  egg  is  pear-shaped,  1.3*°"*  to  1.7°"  long  and  one-third  as  wide, 
yellow  at  first,  deepening  in  hue  as  it  becomes  old,  ribbed  longitudinally 
with  about  fifteen  sharp-edged  lines. 

The  larva  f  Plate  X,  Fig.  5a)  is  pale  green,  without  markings,  or  of  a 
color  resembling  the  leaves  on  which  it  is  found.  When  full-grown  it 
is  38°™  long. 

The  chrysalis  varies  from  pale  green  to  whitish  (or  soiled  white  in 
color),  regularly  and  finely  dotted  with  black. 

The  imago  is  readily  distinguished  from  its  allies  by  having  no  black 
spots  on  the  wings.  The  body  and  head  are  black,  except  a  few  pale 
hairs  which  mark  the  intervals  between  the  segments  of  the  abdomen ; 
the  front  wings  are  white,  with  a  slightly  blackish  shade  at  their  base, 
front  edge,  and  tips  above,  and  occasionally  along  one  or  two  of  the 
veins;  the  tips  of  the  front  wings  beneath  are  yellowish;  the  under 
side  of  the  hinder  wings  is  straw-colored,  except  at  the  angles  next  to 
the  body,  which  are  deep  yellow;  the  veins  on  the  under  side  of  all  the 
wings  are  dusky  and  very  well  ^defined,  those  on  the  hind  wings  ap- 
pearing broad.  The  antennae  are  blackish  with  narrow  white  rings, 
and  their  knobs  are  ocher-yellow.    The  wings  expand  about  50*°"*. 

HABITS. 

While  feeding  on  the  Cabbage,  the  larva  is  found  only  on  the  under 
side  of  the  leaf,  devouring  the  pulp  and  leaving  the  veins  untouched. 
It  is  stated  that  leaves  which  incline  vertically  are  preferred. 

The  butterfly  flutters  about  during  the  day,  especially  in  the  gardens 
and  over  the  beds  of  plants  upon  which  its  eggs  are  to  be  laid.  It  is 
said  to  be  remarkably  pugnacious  in  disposition,  and  whenever  a  dozen 
or  more  are  quenching  their  thirst  around  a  small  puddle,  a  fierce  battle 
is  sure  to  ensue.  The  butterflies  begin  by  jostling  one  another,  striking 
their  antennae  together  and  flapping  their  wings,  then  the  mdde  com- 
mences, and  often  becomes  so  deeply  interesting  that  some  enemy,  a 
bird  or  a  dragonfly,  pounces  upon  and  devours  one-half  of  the  strug- 
gling combatants  before  the  others  have  discovered  the  ill-omened  pres- 
ence. 

The  eggs  are  laid  three  or  four  together  on  the  under  side  of  the  leaves 
of  the  food-plant.  Mrs.  Charlotte  Taylor  says  she  has  never  found  the 
eggs  deposited  in  any  place  except  just  where  the  leaf  joins  the  cab- 
bage-stalk, down  in  the  rim  of  the  mid  vein. 

NUMBER  OF  BROODS. 

There  are  two  broods  each  year;  consequently  the  butterfly  is  seen 
and  lays  its  eggs  twice  in  the  season.  The  first  brood  of  butterflies 
appears  in  Massachusetts  and  Canada  about  the  last  of  May  and  in  the 
beginning  of  June,  and  in  Maine  a  week  or  two  later;  the  second  brood 
appears  about  two  months  after  the  first,  and  remains  until  September. 
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FOOD-PLANTS. 

The  larva  feeds  on  various  plants  besides  Cabbage,  such  as  Broccoli, 
GauMower,  Turnip,  Eadisb,  and  Mustard,  but  so  far  as  known  is  con- 
fined to  the  cruciferous  family. 

NATURAL  ENEMIES. 

In  a  popular  article  in  the  American  Agriculturist  for  1860,  Mrs. 
Charlotte  Taylor  describes  the  manner  in  which  the  larva  is  parasitized 
by  a  Microgaster,  which  she  calls  without  particular  description  M. 
oleracea.  It  seems  altogether  likely  that  this  parasite  is  identical  with 
the  ^M,  congregatus  var.  pieridivora  to  which  we  have  referred  in  con- 
sidering the  parasites  of  the  imported  Cabbage  Worm. 

THE  LAEGER  CABBAGE  BUTTERFLY. 

{Pieris  monuste  Linn.) 

Order  Lepidopteea;  family  Piebidjb. 

[Plate  X,  Fig.  1.] 

BANGS. 

This  species  is  found  in  the  more  southern  United  States,  from  Middle 
Georgia  to  Florida,  and  westward  to  Louisiana.  It  occurs  also  in  Brazil, 
Jamaica,  Cuba,  and  Surinam,  and  probably  at  all  intermediate  points. 
It  is  larger  than  any  of  the  others  here  treated,  and  in  fact  is  our 
largest  species  of  the  genus. 

CHAEACTEES. 

The  eggs  are  light  yellow,  subovoid,  with  the  base  applied  to  the  leaf; ' 
1.2"™  in  length  and  with  no  visible  sculpture. 

The  hirva  (Fig.  la),  when  full  grown,  is  about  40°^"  in  length,  lemon- 
yellow  in  color,  with  four  longitudinal  bands  of  a  purplish  shade.  Each 
joint  is  somewhat  spotted  with  black  and  covered  with  sparse  and  deli- 
cate bristles. 

The  pupa  (Fig.  Ih)  is  pale-yellowish,  marked  with  blackish,  as  in  our 
illustration,  and  characterized  by  two  black  filamentous  spines  on  the 
middle  of  the  body  (fonrth  abdominal  joint). 

In  the  male  butterfly  the  ui)per  surface  of  the  front  wings  is  white, 
with  a  black  border,  wider  at  the  apex,  serrated  within ;  the  upper 
surface  of  the  hind  wings  is  entirely  white.  The  under  surface  of  the 
front  wings  is  white,  with  the  border  pale  brown  or  yellow  ocher,  and 
the  under  surface  of  the  hind  wings  is  yellow  ochery,  more  or  less  pale, 
with  the  border  pale  brown,  and  with  a  saf&on  spot  at  the  base. 

The  female  has  a  bowed  black  line  on  the  middle  of  the  front  wings, 
and  a  series  of  black  triangular  spots  near  the  edge  of  tlie  hind  wings. 

The  body  is  white,  the  thorax  dusky,  the  shoulders  grayish,  and  the 
neck  ferruginous.  The  antennae  are  black,  ringed  with  white,  and  with 
the  tip  of  the  club  greenish.    The  wings  expand  from  50  to  75°*™. 

In  the  American  Naturalist  for  July,  1881  (p.  577),  we  published  a  note 
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by  Dr.  Mellichamp  on  the  migrations  of  this  butterfly,  which  is  so  in- 
teresting that  we  reproduce  it : 

•  I  inclose  specimens  of  a  white  butterfly,  thousands  of  which  have  been  steadily 
passing  over  this  place  from  west  to  east  (apparently  against  the  wind)  both  yester- 
day and  to-day.  Savannah  (Ga.)  is  west  or  southwest  of  this  place,  and  I  am  in- 
formed that  oats  had  been  destroyed  there  some  two  or  three  weeks  ago  by  a  cater- 
pillar. Can  this  stranger  be  the  parent  of  the  same  t  Being  white,  they  can  be 
seen  at  a  long  distance,  and  they  come  along  in  twos,  and  threes,  and  fonrs,  and 
sometimes  in  a  greater  number — going  steadily  east  or  northeast — seldom  stopping 
("so  hasty"  as  a  darkey  would  say),  but  occasionally  alighting  on  a  weed,  or  shrub, 
or  flower  {Gardenia), 

Usually  they  fly  at  the  distance  of  fifteen^or  twenty  feet  from  the  earth.  Most  are 
white,  and  larger,  I  think,  than  the  inclosed  ;  a  few  are  darker,  like  this  other  spoci- 
men.  They  are  shy  and  wary  and  very  difficult  to  capture.  A  colored  man  said  to 
me  that  they  came  in  his  field  "  like  a  swarm  of  bees,"  and  that  he  "just  couldn't 
stand  it  any  longer— never  saw  such  a  thing  iu  my  life" — and  so  dropped  his  hoc 
and  came  home. 

FOOD-PLANTS. 

The  larva  feeds  upon  Cabbage,  Kale,  Lettuce,  and  Turnip,  l^forris 
also  gives  the  Capparidaceous  plant  Cleome  (Oynandrojpsis)  pentaphylta 
aa  a  food  of  this  species,  and  Mr.  Schwarz  lias  found  it  in  Texas  upon 
Polanism  trachysperma, 

PARASITES. 

A  Tachinid  fly  issued  March  2, 1880,  from  a  pupa  of  P.  monmte  col- 
lected at  Enterprise,  Fla.,  in  February.  We  simply  wish  to  record  the 
fact,  but  will  not  describe  the  species  for  the  reasons  previously 
mentioned. 

A  large  number  of  specimens  of  a  Pteromalus  closely  allied  to  Pt. 
puparum  were  also  bred  from  the  pupa  of  1*.  monmte  collected  at  the  same 
time  and  place.  It  averages  considerably  larger  in  mze  than  Ft,  pupa- 
ruMj  and  its  general  color  is  more  somber.  The  legs  are  of  a  uniform 
pale  honey-yellow. 

DESCEIPTIONS  OF  EARLY  STATES. 

Egg,— OYoidf  with  a  truncate  hase  by  which  it  is  attached  to  the  leaf.  Averaj]jo 
dimensions,  l.iiB'"™  in  length  by  0.(50"™  in  width;  color  light  yellow.  To  the  naked 
eye  it  appears  smooth  and  somewhat  glistening,  hut  shows  under  the  microscope  a 
regular  qujwlrilateral  impressed  sculpture,  the  sides  of  the  quadrilaterals  being  raised. 
At  each  end  these  impressions  approach  the  scjuare,  while  near  the  middle  their 
transverse  diameter  is  greater.  Near  the  apex  the  average  measurement  of  the  im- 
pressions is  0.036™°*  by  0.018™™. 

iMrva — First  stage, — ^Nearly  2™™  long  when  newly  hatched,  tapering  gradually  from 
the  prominent  hoard  to  the  anus ;  color,  uniform  dirty  light-yellow,  heiul  spotted  mi- 
nutely with  black;  four  prominent,  light  brown,  chitinous,  pointed,  pi liferous  tuber- 
cles on  each  of  joints  2-lS,  each  furnished  with  a  long,  stiff,  dark-brown  bristle.  Sec- 
ond stage. — Color,  greenish-yellow,  with  large  polished  black  head  and  thoracic  legs. 
The  body  is  vei^  faintly  striped  longitudinally;  two  broad,  lemon-yellow  dorsal 
bands  and  one  supra-stigmatal  band  of  the  same  color;  the  dorsal  line  aud  the  sub- 
dorsal band  are  slightly  grayish;  the  prothoracic  plate  is  polished  black,  divide<l  iu 
the  middle  by  the  pale  dorsal  line ;  the  meso-  and  metathoracic  jciints  have  each  a 
row  of  six  large,  black,  piliferous  warts,  aud  each  of  the  abdominal  joints  a  row  of 
four;  there  are  also  other veiy  minute  black  dots;  the  head  is  profusely  spotted  with 
black  dot«,  from  each  of  which  arises  a  small  white  hair,  whereas  the  hairs  from  the 
piliferous  warts  on  other  parts  of  the  body  are  black.  [Intermediate  stages  not  ob- 
served.J  Full-grown  Zan-a.— Length,  40™™.  Subcyliiidrical  in  sliapt*.,  with  a  larger 
head.  The  general  color  of  the  body  is  lemon-yellow,  inclndiug  the  head  and  protho- 
racic plate;  the  front  and  hind  margins  of  the  head  are  orange;  the  dorsal  line  i« 
yellow  and  the  dorsal  bands  purplish;  supra-stigmatxil  bands  yellow  and  subdorsal 
purplish.  Tlie  piliferous  tubercles  have  not  altered,  except  that  they  appear  more 
strongly  marked,  particularly  those  ui>on  the  thoracic  joint*  aud  the  two  inlormediate 
ones  on  the  anal  joint. 
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THE  CABBAGE  PLUSIA. 

{Flusia  brassicoB  Bnley.) 

Order  Lepidoptbba;  &mily  NooTUiBiB. 

[Plate  I,  Figs.  2,  2a,  and  Plate  XI,  Fig.  2.] 

BAKGE. 

The  larva  of  Phma  Jnamcas  is  the  most  destmctive  enemy  to  Cab- 
bage and  other  cruciferous  plants  known  to  the  Southern  gardener,  and 
shares  that  distinction  with  Pier ia  rapes  as  far  north  as  Illinois  and  New 
Jersey.  It  has  been  received  at  the  Department  from  Mississippi, 
Georgia,  Florida,  Missouri,  Illinois,  and  New  Jersey,  and  we  have  per- 
sonally studied  it  in  these  States  and  in  theCarolinas,  Alabama,  Texas, 
Kansas,  Nebraska,  Virginia,  and  Maryland.  Curiously  enough,  a  single 
specimen  of  what  appears  without  much  doubt  to  be  this  insect  was 
captured  on  tlie  south  coast  of  England  and  figured  in  the  Entomologist's 
Annual  for  1870  under  the  name  of  Plu9ia  ni*  Zeller,  however,  believed 
this  specimen  to  have  come  from  America. 

POOD-PLANTS. 

The  food-plants  of  the  larva  of  this  species  are,  in  addition  to  Cab- 
bage, Kale,  Turnip,  Tomato,  Mignonette  {Reseda)^  Dandelion  {Taraxa- 
cum)^ Dock  {Rum€x)j  CrepU^  Chenapodium,  Clover,  Seneoio  scandeM,  We 
have  also  found  it  in  Florida  feeding  upon  the  Japan  Quince  {Oydania 
japanica),  and  it  has  been  found  in  Washington  upon  the  same  plant. 
I>r.  Oemler,  of  Savannah,  infonns  us  that  he  has  found  these  larv» 
the  past  season  feeding  upon  Tomato  and  Lettuce,  near  places  where 
Cauliflower  and  Cabbage  had  been,  and  in  October  last  genuine  brasaicce 
larvse,  which  had  been  feeding  on  Celery,  were  received  from  M.  S. 
Crane,  of  Caldwell,  N.  J.  Mr.  Crane  said :  "  Some  bunches  had  three 
or  four  worms  on  them,  and  the  stalks  of  these  were  nearly  stripped  of 
leaves.'^ 

During  the  same  months  these  same  larvje  destroyed  more  or  less 
thoroughly  a  celery  patch  at  Kives's  Station,  near  Bladensburg,  Md. 
In  this  latter  case  the  celery  patch  adjoined  a  cabbage  field,  but  the  cir- 
cumstances favored  the  conclusion  that  the  eggs  were  deposited  upon 
the  celery  rather  than  that  the  worms  migrated  from  the  cabbage. 

HABITS  AND  NATURAL  HISTORY. 

The  eggs  are  pale,  greenish-yellow  in  color,  somewhat  convex,  and 
about  .55™"*  in  diameter  (.02  inch).  From  the  center  radiate  numer- 
ous elevated  ridges  which  are  divided  by  transverse  and  less  distinct 
ridges.  They  are  very  loosely  attached,  either  singly  or  in  small  clus- 
ters, to  the  leaves,  for  tlie  most  part  to  the  upper,  but  exceptionally  to 
the  lower  surface.  This  fact  will  explain  the  apparently  conflicting  state- 
ments upon  this  point  with  n^gard  to  the  related  Plusia  gamma  of  Europe ; 
Curtis  stating  tiiat  the  eggs  of  this  species  are  laid  in  groups  on  the 
under  side  of  the  leaves,  while  J.  Sepp,  in  his  "  Natural  History  of  Inju- 
rioas  Insects,''  represents  them  as  deposited  singly. 
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The  larvsB  are  very  soft-bodied  and  tender,  and  as  they  live  exposed 
on  the  outside  of  plants  and  often  rest  motionless,  for  hours  at  a  time, 
they  are  devoured  by  birds,  are  subject  to  the  attacks  of  at  least  two 
parasites,  and  often  die  from  a  fungus  disease,  esi>ecially  in  wet  weather, 
so  that  they  would  not  increase  so  as  to  be  particularly  injurious  were 
it  not  for  the  prolificacy  of  the  moth  and  the  rapidity  with  which  they 
undergo  their  round  of  transformations. 

The  young  larvse  bore  small,  irregular  holes  through  the  leaves,  and 
where  they  are  suf&ciently  numerous  completely  strip  tiie  foliage  firom 
the  head.  Growing  larger,  they  work  down  between  the  leaves  or  even 
bore  into  the  head,  although  they  seem  normally  to  be  simply  leaf-eaters. 

The  full-grown  larva  is  shown  at  Plate  I,  Fig.  2.  It  is  a  looper,  and 
its  color  is  light,  vivid  green,  with  lighter  longitudinal  stripes,  which 
may,  however,  be  entirely  wanting. 

The  length  of  life  in  the  larval  stage  varies  from  two  weeks  to  ationth, 
depending  upon  climate  and  weather.  In  the  latitude  of  Washington 
there  seem  to  be  four  broods  in  an  ordinary  season,  and  &rther  south 
one  or  even  two  more  will  be  found.  After  attaining  its  full  growth 
the  larva  spins  a  very  delicate,  semi-transparent  web,  papally  or  en- 
tirely wrapping  itself  in  a  leaf,  or  even  spinning  its  web  bare  upon  the 
stalk.  The  pupa  state  lasts  from  twelve  to  fifteen  days.  Towardfl  the 
end  of  the  season  the  insect  in  all  stages,  eggs,  larv®  of  all  sizes,  cocoons, 
and  moths,  may  be  found  in  a  badljr  infested  field.  Many  of  the  cabbage- 
heads  will  have  disappeared  entirely,  and  large  larv®  will  be  found 
gnawing  and  boring  into  the  tough  stalks.  When  an  entire  field  has 
be^Q  thus  stripped,  a  great  migration  of  partly-grown  larvse  takes  place. 
Ool.  Wright  Bives  tell  us  that  in  1881  the  worms  migrated  from  all  parts 
of  a  cabbage  patch  to  a  field  of  turnips,  some  of  &em  traveling  a  dis- 
tance of  200  yards.  Despairing  of  saving  it,  a  great  part  of  the  latter 
patch  was  plowed  under. 

CLOSELY  BELATED  TO  AN  EUROPEAN  SPECIES. 

This  species  closely  resembles  Plusia  nt,  which  occurs  in  Italy,  Sicily, 
France,  and  the  northern  parts  of  America.  The  late  Professor  Zeller, 
of  Stettin,  Prussia,  to  whom  we  sent  specimens,  considered  it  distinct, 
however,  from  the  European  nij  and  the  best  authorities  agree  with  him, 
Staudinger  would  probably  characterize  brassicceeLSSk  "species  Darwin- 
iana,"  and  there  are  doubtless  individuals  of  both  the  species  which  ap- 
proach each  other  so  closely  as  to  be  indistinguishable.  There  is  such 
variation  in  the  silver  spot  in  both  that  it  can  not  be  depended  upon 
alone,  but  Speyer*  has  presented  other  differences  that  are  constant  in 
detail,  the  most  noticeable  of  which  are  the  darker  and  more  irrorate 
coloring  and  the  interrupted  and  wavy  terminal  line  of  hrasstccey  against 
the  paler,  smoother,  more  metallic  coloring,  and  the  perfectly  straight 
and  unbroken  terminal  line  of  m.t 

NATUBAL  ENEMIES. 

We  have  already  mentioned  the  fact  that  the  larva  is  peculiarly  sus- 
ceptible to  the  attacks  of  birds  and  other  insectivorous  animals.  Itisalso 
sought  for  by  predaceous  insects.    The  Garabid  beetles,  Oratacanthua 

*£uit>paiecli-americani8che  Verwandtschaften :  Sfettiner  enU  ZeiU,  Juno,  1875,  p.  165. 
t  See  BaU.  6,  U.  S.  Entomological  Commission,  p.  7B. 
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dtUnus^  Harpalus  caliginasusy  H.  faunus^  J7.  p€n6}flvanicuSj  and  the  larvsB 
of  Colhypa  quadrimaoulatus^  Hippodamia  eonvergens  and  J7.  parenthesis 
have  been  found  in  badly  infested  cabbage  fields,  with  every  presump- 
tion that  they  had  been  feeding  on  the  worms. 

The  most  abundant  of  the  true  parasites  of  the  Plusia,  in  the  vicinity 
of  Washington,  is  a  very  small  chaldd  fly  of  the  genus  Copidosoma.  The 
peculiar  habits  of  this  parasite  have  been  described  by  Mr.  Howard  in 
the  American  Naturalist^  February,  1882.  A  larva  of  the  Plusia  infested 
by  this  parasite  is  shown  at  Plate  XI,  Fig.  3.  In  the  fall  of  1880  nearly 
fifty  of  the  Plusia  larv»  were  collected  with  the  intention  of  rearing 
the  moths,  but  all,  with  a  single  excepticMi,  were  eventually  destroyed 
by  this  parasite.  In  other  words,  only  2  i>er  cent,  of  the  larvae  reached 
the  imago  state.  As  the  parasited  worms  approached  full  growth,  they 
lost  their  characteristic,  light,  longitudinal  stripes,  and  became  of  a 
uniform  light-green  color.  Many  reached  the  spinning  point  before 
they  were  destroyed,  but  others  became  sluggish,  and  finally  died.  It 
is  astonishing  in  what  numbers  these  little  parasites  issued  from  the 
Plusia  larv»after  a  pupation  of  a  few  days;  2,528  were  actually  counted, 
which  came  from  a  single  parasited  worm. 

A  carefhl  study  of  the  European  descriptions  indicates  that  this  para- 
site is  identical  with  the  European  Copidosoma  tnmoatellumy*  of  Dabnan. 
It  is,  however,  a  question  which  can  only  be  settled  by  a  comparison 
of  specimens.    (See  Plate  XI,  Fig.  4.) 

We  have  also  bred  from  the  larvae  of  this  Plusia  the  ordinary  form  of 
the  common  Apanieles  congregatus  Say,  already  referred  to  on  p.  112. 

We  mentioned  before  that  the  Plusia  larvae  often  die  of  a  fungus  dis- 
ease. In  the  fall  of  1882  many  larvae  were  destroyed  in  this  way  around 
Washington.  The  affected  worms  become  sluggish,  and  then  die.  After 
death  they  are  stiff  and  brittle,  are  attach^  firmly  to  the  leaves  or 
stems,  and  are  profusely  covered  with  a  greenish  mold.  This  fungus 
was  submitted  to  Prof.  W.  G.  Farlow,  of  Cambridge,  who  pronounced 
it  to  be  a  new  Botrytis.  He  has  sent  us  his  description  in  advance  from 
the  Bulletin  of  the  Torrey  Club,  and  we  give  it  below : 

BoTBYTis  BiLEYi  Farlow.— -Mycellum  hyaline,  diffaaely  branched,  1.5-2.5  fi  in  dlam- 
eter.  Spores  in  whorls,  which  are  appit>xiniate  at  the  end  of  the  hyphte  and  remote 
lower  down.  Whorls  formed  at  the  oase  of  elliptical  cells  'attached  rather  obliquely 
to  the  axis,  developing  into  chains  of,  at  first  oval,  and  at  length  nearly  spherical 
spores  2-3  ft  X  1.5-2  ^;  when  yonn^  whitish,  becoming  verdigris  green  when  mature. 

On  lajv©  of  Plusia  hrassiccR,  covering  them  with  a  distinctly  green  powder. 

The  species  is  related  to  Botrytis  hasriana  Bals.,  which  attacKs  silk- worms,  and  from 
which  the  present  species  can  easily  be  distinguished  by  the  green-colored  spores. 
The  chains  of  spores,  although  in  general  resembling  those  of  B,  bassianaj  are  more 
•  fully  developed  than  in  any  form  of  that  species. 

BEDiEDIES. 

It  will  be  seen  from  the  experience  of  others  presently  to  be  quoted 
that  tlie  Plusia  larva  does  not  so  readily  succumb  to  some  of  the  insecti- 
cides that  have  been  so  successfully  used  against  the  other  worms. 

*  This  species  is  very  common  in  Europe,  and  is  widely  distributed.  It  has  been 
Ijred  by  Kogenhofor  from  Agrotis  fumoBCy  Hadena  polydon,  Leucania  albipunctaf  Pltisia 
concha  f  PL  deaurata^  PLfesttica-j  PL  iota:  by  Reinhardt,  from  PL  moneta ;  by  Wallschlegel, 
from  CaiocaJa  eltcta ;  by  Brlsclike,  irom  Eupithecia  ahainthiata.  E.  A.  Fitch  (Tlie 
Eni&mologist,  London,  April,  1882)  mentions  that  he  has  bred  C.  truncatellum  from 
closely  packed  larvo)  of  Zeujsera  ainculi  and  Thera  variata. 
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For  tliis  reason  we  shall  give  here  the  reealts  of  some  special  experi- 
ments which  we  had  Mr.  Bchwarz  make  upon  this  si>ecie6  in  the  feill  of 

1881: 

October  10, 1881.— Visited  Colonel  Rives's  place,  east  of  Washin^n,  on  the  District 
line,  and  fonnd  liis  cabbage  fielda  utterly  devastated  by  this  speciee,  not  a  single  leaf 
remaining,  and  the  worms  feeding  on  and  boring  in  the  leaf  stems  or  In  the  heart  of 
the  plant.  They  were  of  all  sizes,  but  mostly  full  grown.  Not  manv  chrysalids  were 
to  be  seen,  and  only  two  or  three  moths.  By  far  the  greater  part  of  tne  worms  were  of 
the  striped  form,  only  one  of  about  25  specimens  being  pure  green. 

There  was  very  little  chance  to  experiment  with  the  worms  on  the  cabbage  field, 
and  a  few  infested  patches  of  the  turnip  field  that  still  remained  were  selected  to  carry 
out  the  following  experiments : 

1.  One  measure  of  Pyrethrum  (1  pill-box  full,  estimated  somewhat  less  than  i 
ounce)  was  stirred  up  in  1  gallon  of  water  and  applied  to  the  very  small  plants 
which  were  crowded  with  the  worms,  by  means  of  a  syringe.  Even  making  allow- 
ance for  the  fact  that  a  part  of  the  worms  were  not  touched  by  the  liquid  in  conse- 
quence of  the  imperfect  mode  of  application,  it  was  plainly  to  be  seen  that  the  aolu- 
tiou  was  not  strong  enough.  Most  of  the  worms  showed  signs  of  being  affected  very 
soon  after  application  by  moving  about,  and  a  part  of  the  smaller  ones  fell  in  con- 
vulsions in  dne  time.  Upon  examination  of  the  plants  treated  with  the  Pyretbium 
water  about  20  minutes  after  application  it  was  found  that  aU  the  older  worms  were 
again  feeding,  and  that  the  larger  portion  of  the  smaller  ones  were  evidently  recov- 
ering, comparatively  few  sjiecimens  still  being  iu  a  helpless  state. 

2.  Two  measures  of  the  powder  (about  13  grains),  stirred  up  in  1  gallon  of  water, 
was  then  applied  again  by  means  of  the  syringe  in  the  absence  of  any  better  contriv- 
ance. »ome  patches  were  drenched  with^he  solution,  others  simply  sprinkled.  The 
result  was  that  half  an  hour  later  all  the  smaller  worms  were  still  in  convulsion,  and 
probably  did  not  recover  (judging  from  my  exx)erience  with  the  cotton- worm).  The 
old  worms,  however,  recovered  and  continued  to  feed. 

The  time  at  my  command  was  too  short  to  carry  out  further  experiments,  but  I 
fnlly  believe  that  three  measures  of  Pyrethrum,  stirred  up  in  water,  would  aUo  kill 
the  old  worms;  that  experiment  No.  2,  when  carried  out  with  a  perfect  atomizer, 
would  have  produced  better  results ;  and  that  this  amount  of  powder  is  sufficient  to 
kill  the  younger  worms  on  the  plants  when  applied  in  a  fine  spray.  I  wish  to  add 
that  in  the  application  of  Pyrethrum  on  cabbage  plant  the  atomizing  machine  mnst 
have  a  contrivance  wherewith  to  instantaneouuy  stop  the  flow  of  the  fluid  in  order 
to  prevent  the  enormous  waste  which  takes  place  without  such  contrivance. 

There  are  about  5,000  cabbages  on  one  acre,  and  allowing  for  each  head  one-quarter 
gill  of  the  fluid  (which  is  amply  sufficient  wlien  apiilied  in  a  fihe  spray)  40  gallons  of 
the  fluid  would  be  necessary  for  one  acre,  thus  consuming  20  ounces  of  the  powder 
The  actual  cost  per  acre,  not  counting  labor,  would  be  therefore  not  less  than  75  cents 
(reckoning  1  pound  of  powder  as  worth  60  cents).  But  possibly  a  larger  proportion 
of  the  powder  would  be  required,  thus  rendering  the  cost  per  acre  at  about  |I. 

In  this  connection  I  might  add  that  the  smaller  quantity  of  Pyrethrum  used,  as 
mentioned  above,  proved  sufficient  to  disable  the  flea-beetles  ( C>rc^€S8(H8  «^rioIata),  and 
from  what  I  saw  1  think  they  did  not  reeover. 

October  12,  1881. — At  a  second  visit  to  Mr.  Rives's  place  to-day  no  material  change 
in  the  situation  was  observed.    The  application  of  Pyrethrum  water  (experiment  2) 
'  proved  to  have  killed  all  the  smaller  worms  of  the  Plosia,  also  specimens  of  IHeris 
rapw  and  of  Mamestra  chenopodii,  but  all  the  larger  worms  had  recovere<l  and  were  feed- 
ing. 

Experiment  3. — One  tablespoonful  of  creosote  oil,  stirred  up  in  two  gallons  of  water, 
was  applied  to  a  small  patch  of  turnip  plants  by  means  of  au  atomizer.  All  the  worms 
showed  almost  immediately  signs  of  being  alfected,  and  in  about  15  minutes  after 
application  the  majority  of  the  smaller  worms  were  apparently  disabled.  Mr.  Rives 
applied  yesterday  with  a  syringe  the  same  amount  of  creosote  oil,  and  the  plant*  were 
evidently  dying  to-day ;  the  smaller  worms  were  dead,  but  the  old  ones  had  recovered. 
It  appears  that  the  plant  cannot  bear  a  creosote  mixture  sutticiently  strong  to  kill  the 
older  worms. 

Early  cabbages  are  planted  in  May  and  escaped  injury  from  this  and  the  other  cab- 
bage pests;  late  cabbages  are  plauted  iu  July,  and  were  all  destroyed  in  the  vicinitv 
of  Bladonsburg.  There  are  a  few  fari)ici-8  who  planted  cabbages  between  May  and 
July,  and  these,  made  a  good  crop.  In  order  to  get  winter  cabbage,  however,  it  can- 
not be  planted  earlier  or  later,  as  in  either  case  the  plants  cannot  ivsist  the  frost. 
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THE  CABBAGE  MAMESTEA. 

(Mamestra  chenojpodii  Albin.) 

Order  Lepidopteea  ;  family  NocTUiD-as:. 

[Plate  I,  Fig.  5,  and  Plate  XII,  Fig.  1.] 

HABITS  AKD  NATURAL  HISTOBY, 

This  species,  common  all  over  Europe  and  in  IN'ortli  America,  was 
first  noticed  as  especially  injurious  in  tliis  country  in  June,  1876,  when 
we  received  specimens  from  Mr.  M.  G.  Gant,  of  Parksville,  Mo.,  with 
the  statement  that  they  were  destroying  all  kinds  of  garden  vegetables, 
being  particularly  severe  on  cabbages.  In  October,  1881,  they  appeared 
upon  the  farm  of  Colonel  Elves,  near  Washington,  in  large  numbers, 
in  connection  with  the  larva  of  the  Cabbage  Plusia  and  the  Imported 
Cabbage  Worm.  The  larvaB  of  the  Cabbage  Mamestra  were  at  once 
easily  distinguished  from  the  others  mentioned  in  this  report  by  the 
decidedly  pinkish  substigmatal  line.  They  varied  much  in  color  among 
themselves  (see  detailed  descriptions  at- end  of  article),  some  appearing 
quite  dark  above  while  others  were  bright  green  (Plate  I,  Fig.  5).  It 
appeared  to  be  their  general  habit  to  feed  at  night,  eating  the  leaves  and 
boring  into  the  heads  and  stems  both  of  cabbages  and  of  turnips  in  an 
adjoining  field,  and  during  the  day  nearly  all,  especially  the  larger  ones, 
remained  hidden  under  stones  and  clods  of  earth.  They  also  fed  exten- 
sively upon  the  common  purslane.  A  later  visit  to  the  fields,  after  the 
cabbage-heads  had  been  completely  destroyed,  showed  a  singular  state 
of  aiiairs.  The  withered  stalks  were  bored  down  the  center  to  a  depth 
of  several  inches,  and  from  this  cavity  were  often  picked  from  twelve 
to  twenty  of  these  larvae  of  different  sizes,  though  nearly  all  full-grown, 
with  occasionally  a  Plusia  larva  among  them. 

There  are  at  least  two  and  probably  more  broods  in  the  course  of  a 
year  in  this  latitude.  The  Missouri  specimens  were  received  June  8, 
l)upated  June  12,  the  first  moth  issued  June  28,  and  the  last  moth  July 
8.  The  Washington  specimens  were  collected  October  11,  and  were  all 
about  full-grown.  By  October  16  all  had  entered  the  ground  and  soon 
after  changed  to  pup«e,  as  was  proven  by  disinterring  a  specimen  in 
November.  In  this  stage  they  passed  the  winter,  and  the  moths  issued 
during  the  months  of  March  and  April. 

The  pupa  (Plate  XII,  Figs.  Ic,  1/)  is  found  in  an  oval  cavity-  extending 
in  an  oblique  direction  and  about  2  inches  below  the  surface  of  the 
ground. 

The  parent  moth  is  somewhat  variable  both  in  size  and  color,  ranging 
from  a  pale  yellowish-gray  to  a  dark  brownish-gray.  It  is  readily  dis- 
tinguishable from  the  moth  of  the  Plusia  to  the  uneducated  eye,  by  the 
lack  of  the  silvery  spot  on  the  upper  side  of  the  fore  wings.  The  wing 
expanse  is  about  3o°»".    (See  Plate  XII,  Figs.  Id,  Ic.) 

In  Europe  it  is  a  very  common  insect,  feeding  upon  a  variety  of 
plants,  among  which  are  mentioned  by  authors:  Celery,  Lettuce,  Cab- 
bage, Asparagus,  Spinach,  Parsley,  Clover,  Broom-straw  (Sarothamnns), 
Sow-thistle  {JSonchus oleraceus)^  Goo&efoot  (Cheriop odium),  and  Vegcjtablo 
Oyster  [Schicarzwurzel]  (Seorzonera).  According  to  Kaltenbacli  it  is  in 
Germany  a  single-brooded  insect,  the  lai'vje  feeding  during  the  months 
of  July  and  August,  pupating  iu  September,  and  issuing  as  moths  the 
following  May  and  June. 
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A  number  of  the  specimens  collected  in  Maryland  bore  eggs  of  a 
parasitic  Tachina  fly,  and  a  number  of  ^e  adult  parasites  were  bred. 
For  reasons  previously  stkted  we  defer  description. 

TLe  best  remedy,  where  these  cut- worms  occur  in  injurious  numbers, 
will  probably  be  found  in  the  use  of  poisoned  turnip-leaves  as  a  trap. 
The  leaves  should  be  well  covered  with  a  London  purple  or  Paris  green 
Kolution  and  placed  at  intervals  along  the  rows.  Experiments  made 
upon  the  larvae  with  weak  doses  of  Pyrethrum  show  that  they  resist  the 
influence  of  this  agent  to  a  remarkable  degree.  We  append  detailed 
descriptions  of  the  larva  and  pupa,  such  not  having  been  previously 
published,  so  far  as  we  are  aware,  in  the  English  language.  (See  Plate 
I,  Fig.  6,  Plato  XII,  Figs.  2a,  2b.) 

DESCRIPTIVE. 

Larva. — "Length  when  fully  grown,  about  40™™ ;  color,  variable ;  the  darker  speci- 
mens are  of  a  greenish-gray  color,  the  lighter  specimens  yellowish-green.  Darhform, — 
Head  yellow,  with  pale-brownish  motthngs,  somewhat  polished ;  cervical  shield  small, 
snbqnadrate,  somewhat  dusky.  Body  dark  greenish-gra^  or  olive  green,  with  nu- 
merous small  yeUowish  mottlings;  a  very  narrow  yellowish  medio-dorsal  line  and  a 
broade^,  somewhat  interrupted,  yellow  sub-dorsal  line,  the  inner  side  of  which  is 
bordered  on  the  anterior  half  of  each  joint  by  a  very  distinct  black  streak.  The  sub- 
stigmatal  stripe  which  runs  close  below  the  stigmata  is  broad  aud  of  a  rose-color,  and 
is  bordered  above  and  below  by  a  narrow  yellow  line ;  a  small  elongated  blackish 
patch  surrounds  each  spiracle.  Venter  pale  greenish-gray,  with  pale- yellowish  mott- 
lings. Anal  shield  smaU^  and  of  about  tbe  same  yellowish  color  as  the  head.  Stig- 
mata white,  with  black  circumference.  Legs  pale-yellowish;  booklets  of  abdominal 
legs  brownish.  Specimens  which  are  of  a  somewhat  paler  color  have  the  lines  and 
stripes  white.  Pate  form. — Head  yellow,  without  any  mottlings ;  cervical  shield  some- 
what lighter  yellow  than  the  body.  Body  .greenish -yellow,  with  few  and  very  indis- 
tinct darker  markings;  no  niodio-dorsal  line;  sub-dorsal  line  so  much  reduced  as  to 
form  two  rows  of  10  separate,  elongat<>d  spots,  which  are  black  above  and  yellow  below ; 
substigmatal  stripe  of  the  same  color  as  in  the  dark  specimens.  All  these  light-colored 
larvsB  are  infested  by  parasites. 

Pupa. — ^Length,  about  V^^\  Color,  brownish ;  thorax  and  wing-cases  somewhat 
greenish;  abdomen  somewhat  darker,  especially  the  front-margin  of  joints  4-6.  Front 
of  head  between  the  eyes  slightly  couical.  Tlioiax  and  abdomen  dorsally  indistinctly 
w^rinkledj  anterior  margin  of  joints  4  to  0,  quite  coarsely  ])iuictured.  The  remaining^ 
joints  united,  so  as  to  be  immovable.  Tip  blunt,  nmuded,  with  four  short  hooks, 
l)laced  in  a  square,  of  which  the  more  ventral  pair  is  nearest  together. 


THE  ZEBEA  CABBAGE  WOEM. 

{Ceramka picta  Harris.) 

Order  Lepidoptera;  family  Noctuidjb. 

[Plato  I,  Figs.  3,  3a;  Plate  XII,  Figs.  2a,  26.] 

In  our  Second  IMissouri  Entomological  Eeport  we  gave  a  sbort  ac- 
count of  this  rather  striking-looking  insect.  The  present  summer  it 
has  made  its  appearance  in  certain  vegetable  gardens  in  Vermont,  dam- 
aging pease  and  other  crops,  aud  we  tlierefore  treat  it  again  under  this 
head  of  Cabbage  Caterpillars,  incorporating  such  new  facts  as  have  been 
ascertained  since  our  former  article  in  1869. 

The  3'oung  worms  are  at  lirst  almost  blaclc,  though  they  soon  become 
pale  and  green.  When  full  f»rown  (Plate  I,  Fig.  3j  Plate  XII,  Fig,  2a) 
they  measure  about  two  implies  in  length,  and  are  velvety-black  with 
the  head,  legs,  and  belly  tawny-red,  and  with  two  narrow  lateral  yellow 
lines  on  each  side,  between  which  are  numerous  transverse,  white,  irreg- 
ular, zebra-like,  finer  lines,  appearing  blue  by  contrast  with  the  black, 
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and  breaking  tlie  latter  into  lines  resembling  lYNW.  Each  lateral 
line  is  margined  on  one  side  with  a  narrow  white  line.  The  surface  of 
the  body  is  almost  entirely  flree  from  hairs. 

The  pupa  is  three-fonrths  of  an  inch  in  length,  deep  shiny  brown  and 
thickly  punctate,  except  on  the  posterior  border  of  the  joints,  and  espe- 
cially on  those  three  immediately  below  the  wing-sheaths,  where  it  is 
reddish  and  not  polished  ^  it  terminates  in  a  blunt  point  ornamented 
with  two  thorns. 

The  front  wings  of  the  moth  (Plate  XII,  Pig.  2&:  PL  I,  Pig.  3a)  are  of 
a  beautiful,  rich,  purple-brown,  blending  with  a  delicate  lighter  shade  of 
brown  in  the  middle.  The  ordinary  spots  in  the  middle  of  the  wing, 
with  a  third  oval  spot,  more  or  less  distinctly  marked  behind  the  round 
one,  are  edged  and  traversed  by  white  lines  so  as  to  appear  like  delicate 
network ;  a  transverse,  zig-zag,  white  line,  Ske  a  sprawling  W,  is  also 
more  or  less  visible  near  the  outer  edge,  on  which  edge  there  is  a  series 
of  white  specks:  a  few  white  atoms  are  also  sprinkled  in  other  placets 
on  the  wing.  The  hind  wings  are  white,  faintly  edged  with  brown  on 
the  upper  and  outer  edges.  The  head  and  thorax  are  of  the  same  color 
as  the  front  wings,  and  the  body  has  a  more  grayish  cast.  The  eggs 
have  not  yet  been  observed. 

The  young  worms  maybe  found  in  dense  clusters  on  their  food-plants 
when  young,  as  they  are  then  gregarious;  but  a«  they  grow  older  they 
disperse,  and  are  not  so  easily  found,  although  they  live  exposed  on  the 
leaves.  The  larva  invariably  curls  up,  cut- worm  fashion,  and  rolls  to 
the  ground  when  disturbed.  It  changes  to  a  pupa  within  a  rude  cocoon 
formed  just  under  the  surface  of  the  ground  by  interweaving  with  silken 
threads  a  few  grains  of  sand  or  a  few  particles  of  whatever  soil  it  hap- 
pens on.  In  confinement  it  has  been  observed  to  eat  with  great  rax>id- 
ity  and  to  rest  frequently  from  feeding. 

The  moths,  which  are  nocturnal  in  habit,  may  issue  from  winter 
chrysalides  as  early  as  May  or  during  June.  They  probably  lay  their 
eggs  soon  after  issuing,  as  young  larvae  are  found  from  the  first  of  June 
to  the  first  of  July;  these  larvae  change  to  chrysalides  about  four  weeks 
after  hatching,  or  from  the  end  of  June  to  the  beginning  of  August 
(later  if  raised  in  confinement),  and  the  second  brood  of  moths,  when 
there  is  one,  appears  in  the  latter  part  of  July,  but  occasionally  the 
chrysalides  of  the  first  brood  winter  over.  The  second  brood  of  larv«T, 
when  there  is  one,  appears  from  the  middle  of  August  along  into  Oc- 
tober and  hibernates  in  the  pupa  state,  or  it  may  be  in  some  cases  in 
the  larva  or  moth  states. 

The  spring  brood  confines  itself  more  particularly  to  cruciferous 
plants  and  young  garden  vegetables  with  succulent  leaves,  and  we  have 
known  it  to  be  quite  injurious;  but  the  fall  brood  has  been  found 
collecting  in  hundreds  on  the  heads  and  flower-buds  of  asters,  on  the 
white-berry  or  snow-berry  {Symphoricarpm  racemosiis),  on  the  difierent 
kinds  of  Honeysuckle,  on  Mignonette,  and  on  Asparagus.  Lintuer 
found  them  in  hundreds  in  a  field  of  cut  buckwheat,  and  also  resting 
on  willows  and  various  shrubs  bordering  the  field,  in  Schoharie,  N.  Y., 
on  the  19th  of  September.  They  are  said  to  occur  also  on  the  flowers 
ef  clover,  and  are  quite  partial  to  the  common  lamb's-quarter  or  goose- 
foot  {Ghenopodium  album). 

Dr.  Packard  states  that  twice  within  his  recollection  they  have  been 
extremely  destructive  to  the  rutabaga  crop  in  Massachusetts. 

On  account  of  their  gregarious  habit  when  young,  they  are  very 
easily  destroyed  by  hand-picking  at  this  stage  of  their  growth. 
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THE  CABBAGE  PIOI^A. 

{Pionea  [(h'ohena]  rimosalia  Guen(5e.) 

Order  Lepidoptera  ;  family  PYRALiD-ffii. 

[Plate  I,  Fig.  4,  4a;  Plate  XI,  Fig.  4  a,  6,  c,  d.] 

PAST  HISTORY. 

Attention  was  first  called  to  this  insect  as  a  Cabbage  pest  in  the  fol- 
lowing article,  which  appeared  in  the  American  Entomologist  for  January 
1880  (Vol.  Ill,  p.  22) : 

I  have  something  now.  It  is  a  new  Cabbage  Worm,  the  larva  of  Pionea  lOrohena] 
rimosalis  Gnen.,  which  appeared  late  the  past  season,  rcmaiuiug  on  the  cabbages  till 
toward  the  end  of  November.  It  is  very  destructive,  doing  as  much  injury  to  my  cab- 
bages after  it  appeared  as  the  imported  Cabbage  Worm  {Pieris  rapce^f  which  haa  been 
very  destructive  hero  this  season.  The  larva  when  full  grown  is  six  or  seven  tenths 
of  an  inch  long  (a  16-leggcd  Pyralid  larva),  slender,  slightly  flattened ;  head  shining 

freenish-yellow ;  dorsal  portion  of  the  body  down  to  tue  breathing  pores  pnrplieh- 
rown ;  this  portion  marked  with  numerous  transverse  whitish  lines,  two  or  three  to 
a  segment ;  a  narrow^  pale-yellow  line  along  the  region  of  the  stigma;  under  side  pale 
creen.  In  the  breeding  cages  they  went  down  to  the  soil  but  not  into  it  to  pupate, 
lorming  a  slight,  regular-shajyed,  oval  cocoon,  thickly  covered  over  with  sand. 

Miss  Middleton's  record  shows  a»  follows :  **  Went  into  the  pupa  state  September  12, 
13,  and  14 :  moths  appeared  16th  to  22d  and  on  to  October  1." 

After  this  there  was  another  brood  of  worms,  my  description  having  been  taken 
from  living  specimens  November  21. 

The  eggs  I  have  not  seen,  but  from  the  fact  that  the  young  feed  somewhat  together 
(though  not  really  in  companies)  I  presume  a  number  are  laid  together.  These  worms 
eat,  as  a  general  thing,  elongate  oval  holes  in  the  leaves,  gradually  extending  them 
until  nothing  but  the  larger  veins  remain. 

They  also  bore  directly  into  the  heads  to  the  depth  of  or  rather  through  three  or 
four  leaves^  a  habit,  so  far  as  mv  experience  goes,  wrongly  ascribed  to  the  larva  of 
P.  rapcB,  which  will  seldom  eat  through  even  one  leaf  of  a  solid  head  until  it  is  at  least 
slightly  loosened.  Lime,  ashes,  brine,  lalt,  elder  decoction,  and  lye  as  strong  as  the 
cabbage  can  bear,  and  other  substances  tried,  have  even  less  effect  upon  them  than 
on  the  imported  Cabbase  Worm.  The  lye,  fresh  made  of  strong  ashes,  did  more  good 
than  anything  else  tried. 

I  have  ascertained  that  some  varieties  of  the  cabbage  suffer  much  less  fh)m  P.  rapm 
than  others,  and  that  bringing  them  forward  two  or  three  weeks  earlier  than  usual 
so  as  to  have  the  heads  pretty  well  formed  before  full  brood  appears  is  also  an  ex- 
cellent plan  to  counteract  them. — Cyrus  Thomas,  Carbondale,  IlJinois. 

TThis  is  the  first  instance  which  has  come  to  our  knowledge,  of  Pionea  rimosalis  in- 
juring cabbage.  It  is  interesting  as  illustrating  the  unity  of  habit  in  the  genus  which 
essentially  feeds  on  Cruciferce.  The  larva  P.  forfioalia  L.,  is  very  destructive  to  cab- 
bages in  Europe,  working  very  much  as  Professor  Thomas  has  described  in  the  case  of 
rimo9ali8. — ^£d.] 

Professor  Thomas,  in  concluding  an  article  in  his  Annual  Beport  for 
1879,  made  the  following  suggestion: 

"I  think  it  quite  probable  that  this  is  a  southern  species,  which  like  the  Rice  weevil 
{SlU)drepa  oryzay  made  its  appearance  in  this  latitude  through  the  influence  of  the  more 
than  usually  long  continued  warm  weather  of  the  past  autumn.  If  I  am  correct  in 
this  opinion,  it  is  not  likely  that  Illinois  will  ever  be  seriously  troubled  with  it  so 
long  as  our  seasons  remain  as  they  have  nsuaUy  been." 

The  Department  notes  would  seem  to  prove  that  Professor  Thomas 
was  right  in  supposing  this  a  Southern  insect.  October  10, 1879,  spec- 
imens of  the  larvsB  were  received,  ^nth  an  account  of  damage  to  cab- 
bage, from  Mr.  J.  R.  Stephens,  Lone  Star,  Itawamba  County,  Missis- 
sippi.   August  10, 1880,  they  were  received  from  Prof.  J.  E.  Willett, 

•ffhis  is  evidently  a  clerical  error  for  SitopMus. 
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Macon,  Ga.,  and  in  September,  1880,  from  Prof.  E.  W.  Jones,  Oxford, 
Lafayette  County,  Mississippi,  and  we  have  met  with  it  in  almost  every 
cabbage  field  we  have  examined  in  Georgia  and  Alabama. 

During  October,  1882,  it  was  very  destructive  in  certain  localities 
around  Washington.  Capt.  R.  S.  Lacey  wrote  the  Department  October 
2,  "  I  find  the  Pionea  Worm  in  numbers  on  my  cabbage  and  perfectly 
proof  against  every  insecticide  of  mine.  I  am,  therefore,  compelled  to 
use  repellants  against  him  as  against  the  Plusia.  ♦  *  ^  ♦  Next  year 
the  Pionea  will  give  us  our  hands  full." 

HABITS  AND  NATXJEAI.  HISTORY. 

From  the  specimens  and  letters  received  from  these  correspondents, 
and  from  Professor  Thomas's  article,  and  our  own  observations  at  Selma, 
Ala.,  Atlanta,  Ga.,  and  around  Washington,  we  have  drawn  up  the  fol- 
lowing short  account  of  the  insect: 

The  principal  peculiarity  in  its  method  of  work  consists  in  the  fact 
that  tlie  worm  is  not  content  with  simply  skeletonizing  the  leaves,  but 
often  bores  directly  into  the  head  to  a  greater  or  less  depth,  thus  work- 
ing in  a  much  more  disastrous  manner  than  the  common  leaf-eating 
worms,  and  rendering  remedial  applications  much  less  effectual. 

The  larva  is  small,  active,  of  a  purplish-brown  color,  transversely 
banded  with  two  or  three  white  lines  on  each  joint,  and  is  sparsely  covered 
with  rather  long  hairs.  It  transforms,  according  to  Thomas,  within  a  very 
delicate  silken  cocoon  covered  with  a  thin  layer  of  sand,  upon  the  sur- 
face of  the  ground.  This,  however,  was  in  a  breeding  jar,  and  he  was 
unable  to  find  the  cocoons  outside  in  a  state  of  nature.  In  our  own  breed- 
ing cages  the  larvae  transformed  to  naked  pupse  upon  the  surface 
of  the  ground,  without  a  trace  of  a  cocoon.  This,  however,  was  proba- 
bly abnormal.  The  length  of  the  pupa  8tat«  in  summer  is  from  seven 
to  twelve  days.  There  are  probably  three  or  more  generations  in  a 
season,  depending  upon  the  climate,  9»nd  the  insect  probably  hibernates 
as  a  moth.* 

PARASITES. 

Although  Professor  Thomas  bred  no  parasites,  yet  from  larvae  which 
he  sent  us  we  secured  seven  sx)ecimens  of  a  small  Braconid,  and  firom 
larvee  received  from  Mississippi  several  specimens  of  the  common  Apan- 
teles  congregatus  Say,  which  we  have  before  mentioned. 

BEMEDIES. 

As  to  remedies,  Thomas  says : 

The  same  remedies  tried  upon  the  European  Cabba^je  Worm  were  tried  on  this 
species,  in  fact  the  two  worms  worked  very  harmonioiiHly  on  the  same  cahhnge;  the 
bntterfly  larva,  as  is  well  known,  bcin;]^  of  a  proverbially  quiet  and  peaceable  dispo- 
sition, avoiding  so  far  as  possible  encroaching  npon  the  priiiniscs  of  other  insects. 
Bnt  tnls  species  appeal's,  if  possible,  still  more  tenacious  of  life  than  tho  imported 
worm;  it  will  eat  away  apparently  unconoerued  when  literally  coated  over  with  lime ; 
s.alt  and  brine  appear  to  liave  no  effect  upon  it;  strong  ashes  and  weak  lye  will  kill 
some,  espeoialiy  tlio  younger  ones,  but  to  no  great  extent,  unless  of  suflicient  strength 
to  injure  the  cabbage.    Other  applications  were  also  tried  with  little  or  no  better 

•  In  tho  Entomologist's  Monthly  Magazine  for  November,  1882,  Mr.  William  Buckler 
gives  the  life  history  of  tho  allied  English  speeips— i**on<?o  strmnentalis — which  also  feeds 
on  Cruciferous  plants.  He  shows  that  the  larva  molts  four  times,  iueluding  the 
change  to  pupa,  and  that  it  hibernates  in  tho  larva  state  underground  in  the  cocoou, 
ftud  only  changes  to  pupa  the  ensuing  spring,  the  moths  issuing  mainly  in  July. 
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effect,  bnt  the  time  allowed  for  ezroerimenting  was  not  sufficient  to  exbanst  tbe  vari- 
ous means  which  may,  be  resorted  to.  I  thi^  it  probable  a  flock  of  chickens  won  Id 
have  aided  me  more  than  all  applications,  &,o. 

The  kerosene  emulsions  treated  of  under  the  head  of  general  remedies 
for  cabbage  insects  will  probably  prove  more  successful  than  any  of 
the  others  mentioned. 

DESCRIPTIVE. 

The  insect  in  all  of  its  stages  except  the  egg  is  represented  at  Pl^te 
XI,  Fig.  4.  The  general  color  of  the  moth  is  rather  pale  ocher-yollow, 
the  front  wings  darkening  toward  the  tip,  with  the  hind  wings  semi- 
transparent  at  the  base.  It  is  described  by  Guen^e  (Deltoides  et  Pyra- 
lites,  p.  371).  The  larva  is  sufficiently  characterized  in  the  preliminary 
extract,  and  we  will  briefly  describe  the  egg  and  the  pupa. 

PiONKA  RIM0SALI8. — Hie  effffs  are  laid  in  flattened  circular  masses,  each  containing 
from  20  to  30,  and  resembling  much  a  mass  of  Tortricid  eggs.  They  are  round  or 
slightly  oval,  flattened,  light-yellow  in  color,  0.9"»">  in  long  diameter,  and  covered 
with  a  faint  polygonal  sculpture. 

Pupa. — ^Length,  12™™  (.47  inch);  shape  indicated  in  the  figure.  Color:  wing-cases 
and  head  dark  brown,  abdomen  light  yellowish-brown.  Head  small,  rounded,  with 
a  slight  transverse  notch  anteriorly;  wing,  antennal  and  posterior  leg-sheaths  ex- 
tending nearly  to  tip  of  fifth  abdominal  joint.  Abdominal  joints  with  sutures  plainly 
marked;  the  two  terminal  joints  closely  welded  together  and  forming  a  conical  tip, 
at  the  extremity  of  which  are  two  very  minute  brown  tubercles. 


THE  CAULIFLOWER  BOTIS. 

{Botis  repetitalis  Grote.) 

Order  Lepidopteba;  family  PYBALiD-fflj. 

Under  the  head  of  Cabbage  Worms  should  be  included  this  species, 
which  was  first  described  as  Boti8  repetitalia  by  Mr.  Grote  in  Comstock's 
report  as  entomologist  for  1880.» 

Larvse  of  this  insect  were  originally  received  from  Dr.  A.  Oemler.  of 
Wilmington  Island,  at  the  moutii  of  the  Savannah  Eiver,  in  the  fall  of 
1880.  They  were  reported  as  injuring  Cauliflower  quite  severely.  A 
single  pupa  was  also  received  from  Dr.  Turner,  of  Saint  George,  Flor- 
ida, which  had  spun  up  in  a  leaf  of  Persimmon.  In  August,  1881,  it  was 
found  by  Mr.  Howard  to  be  very  abundant  on  Ambrosia  t^rtemisicefolia, 
at  Savannah,  the  larvae  webbing  the  leaves  together  and  destroying 
many  plants. 

The  moth  is  not  uncommon  around  Washington,  and  it  is  probable 
that  the  species  occurs  in  all  the  intermediate  States  between  Virginia 
and  Florida. 

The  larva  is  of  a  dirty  brownish-green  color  and  transforms  to  pupa 
in  a  slight  cocoon  within  a  folded  leaf.  We  append  carefal  descriptions 
of  the  preparatory  states,  with  the  exception  of  the  egg^  which  has  not 
yet  been  observed. 

The  very  closely  allied  Botis  pestieata  Grote,  of  which  this  may  prove 
to  be  but  a  variety,  is  a  well-known  insect  in  Kansas.  In  1873  we 
found  the  larvae  feeding  upon  Helianthus,  Ambrosia,  Potatoes,  and 
Beets,  skeletonizing  and  ruining  the  plants  for  miles  along  the  Keosho 
Valley  and  throughout  Kansas. 


*  Annual  Beport  of  this  Department,  1880. 
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DBBORIPTiyE. 

£atTa.~Leogth,  about  20°*™,  almost  oylindrical,  somewhat  thicker  at  the  middle. 
ColoTy  pale  bro  wnlsh-yellowy  with  a  slightly  creeniBh  tinge,  and  the  median  line  some- 
what darker,  the  whole  snnace  having  a  glassy  and  quite  transparent  appearance. 
Head  light  brown,  polished;  cervical  shield  polished^  its  dorsal  third  almost  white,  and 
the  sides  dark  brown;  second  thoracic  segment  with  a  dorsal  pair  of  brown  warts, 
each  composed  of  two  smaller  ones.  All  other  warts  are  large,  tnose  of  the  two  dorsal 
rowsbeiDg  transversely  oval,  the  others  ronnd;  all  are  polished  and  of  a  pale  yellowish 
color.  Anal  plate  of  the  color  of  the  body.  Stigmata  pale  yellow.  Thoracic  legs 
pale  brownisn  yellow.  Hairs  slender  at  base,  brownish,  and  towards  the  end  piue 
yellowish. 

Fupa, — ^Length  about  IV^.  Head  transverse,  vertex  flat,  a  transverse  depression 
between  the  eyes ;  antennae  inserted  above  the  eves,  with  their  base  very  large ;  ejes 
with  a  narrow,  polished,  backward  curve;  prothorax  slightly  excavated;  there  is  a 
very  large  pair  et  transverse  stigmata  lust  above  base  of  wiug-cases,  on  front  margin 
of  mesotliorax ;  they  are  polished  swellings,  with  the  transverse  slit  closed  by  a  pale 
brownish  pubescence,  and  with  a  deep  unpression  below  their  external  angle.  A 
slight  median  ridgo  ruus  from  the  head  to  the  third  abdominal  segment.  The  whole 
sarface  is  smooth,  almost  without  any  sculpture.  Tip  of  last  segment  long  and  quite 
slender,  slightly  conical,  with  shallow  longitudinal  ridges,  and  a  quite  prominent 
lateral  ridge;  it  is  furnished  with  eight  long  spines,  with  twisted  tips,  two  of  which 
are  placed  at  each  side,  two  at  tip,  and  each  of  remaining  two,  which  are  placed  on 
the  dorsum,  is  stationed  near  the  lower  lateral  spine.  The  color  of  the  pupa  is  light 
brown,  with  the  tip  dark  brown.  It  is  spun  up  in  a  slight  white  web  within  a  folded 
leal 

JdifZl— Mr.  Qrote,  in  his  description  of  this  moth,  sa^s:  *'The  abdomen  is  dotted 
at  the  sides  of  the  two  basal  segments;"  but  having  his  type  and  eight  additional 
specimens  before  me,  I  fail  to  find  dots  on  the  two  basal  segments,  except  one  on  ea<^U 
eide  of  the  second  joint,  on  all  those  specimens. 


THE  CABBAGE  PLCTTELLA. 

{Plutella  cruci/erarum*  ZelL) 

OrderLEPiDOPTERA;  Family  TiNEiD^. 

[Plate  I,  Figs.  6,  6a;  Plate  XJ,  Figs.  5a-5h.] 

PAST  HISTORY, 

iBasmacb  as  this  insect  has  been  known  to  entomologists  in  this 
country  for  the  last  thirty  years,  it  is  strange  that  its  presence  has  been 
scarcely  noticed  by  farmers  and  gardeners,  though  it  has  done  consid- 
erable damage  to  cabbages  from  time  to  time.  This  silence  may,  how- 
ever, partly  be  due  to  the  small  size  and  agility  of  the  worms,  or  partly 
to  the  circumstance  that  they  somewhat  resemble  the  younger  stages  of 
the  larvsB  of  the  different  species  of  the  white  cabbage-butterflies  of 
which  we  have  just  treated. 

The  first  account  of  this  insect  was  given  by  Dr.  Fitch  (see  his  first 
'Sew  York  Beport,  170,  1855),  who  observed  it  in  the  neighborhood 
of  Ottawa,  111.,  in  October  of  1854,  where  some  of  the  gardens  were 
so  much  infested  that  all  the  outer  leaves  of  the  cabbages  were  liter- 
ally riddled  with  holes  and  more  than  half  of  their  substance  eaten 
away.  From  1855  until  1870  scarcely  anything  was  heard  or  written 
about  its  ravages,  until  it  was  again  noticed  in  the  autumn  of  1870  by 
Dr.  A.  S.  Packard,  jr.,  as  quite  abundant  on  the  leaves  of  cabbages  on 
the  Agricultural  College  grounds  at  Amherst,  Mass.    The  same  year, 

*Synonym$,^Plutella  limJnpeneUa  Clem. ;  PhiteUa  molUpcdeUa  Clem. ;  Ceroatoma 
Iraseicella  Fitch. 
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accordiiifr  to  Dr.  Packard,  the  samo  insect  did  great  damage  in  some 
parts  of  Michigan.  It  was  also  reported  in  1870  to  Prof.  T.  Glover  as 
plentiful  and  inflicting  serious  damage  to  cabbages  in  parts  of  Mar>'- 
land,  and  the  following  year  its  ravages  were  reported  from  New  York 
and  New  Jersey.  Since  then  nothing  has  been  published  that  we  are 
aware  of,  but  our  experience  shows  that  the  insect  has  steadily  in- 
creased and  has  spread  over  nearly  the  whole  section  of  country  east  of 
the  Eocky  Mountains,  being  found  in  all  the  Atlantic  States  as  £ar  south 
90  Florida,  as  far  north  as  Michigan,  and  one  specimen  was  even  taken 
by  Mr.  V.  T.  Chambers,  near  Berthoud's  Pass,  in  Colorado,  at  an  altitude 
of  about  X1,000  feet. 

HABITS  AND  NATURAL  HISTORY. 

This  insect  may  at  any  time  become  one  of  the  most  troublesome 
species  with  which  gardeners  will  have  to  contend,  as  it  not  only  feeds 
upon  cabbage^but  is  equally  injurious  to  the  leaves  of  the  different 
kinds  of  turnips  and  other  Oruciferae.  Its  larva  was  found  by  Mr. 
A.  Bolter,  Chicago,  111.,  feeding  upon  the  leaves  of  the  Wall-flower 
(Oheiranthus  cheiri),  and  also  of  stock  [MattMola  annua),  from  December 
to  February,  in  greenhouses.  Only  tne  expanded  outer  leaves  of  the 
cabbage  are  injured  by  this  insect,  the  compact  inner  head  being  left 
untouched,  but  in  those  varieties  which  do  not  form  large  and  compact 
heads  the  cabbage  is  utterly  ruined.  The  larva  is  very  active,  wrig- 
gling violently  when  disturbed,  and  falling  suspended  by  a  silken  thread. 
It  is  pale-green  in  color,  a  little  over  a  quarter  of  an  inch  in  length 
{nearly  10°*™),  and  is  nearly  cylindrical  in  shape.  When  ready  to  pupate 
it  forms  for  itself  a  beautiful,  delicate,  gauze-like  cocoon,  the  meshes  of 
which  are  so  wide  that  it  resembles  lace,  and  through  which  the  inclosed 
pupa  can  plainly  be  seen.    (Plato  I,  Fig.  (kb  and  Plate  XI,  Fig.  66.) 

Fitoh  states  that  it  is  destroyed  by  an  Ichneumonid  parasite,  which, 
however,  he  does  not  attempt  to  describe.  From  his  description  of  its 
cocoon  it  seems  to  belong  to  Microplitis.  We  have  also  bred  Idmneria 
annulipes  Cresson  from  the  pupa  of  this  species.  It  will  be  unnecessary 
to  give  detailed  descriptions  of  the  early  states,  as  Fiteh  has  already 
given  them  with  sufficient  minuteness.  The  winged  insect  is  of  an  ash- 
gray  color,  with  an  expanse  of  wings  of  about  15"™.  The  male  and 
female  are  often  taken  for  two  distinct  species,  and  there  is  much  in- 
dividual variation,  many  of  the  specimens  wo  have  bred  being  uni- 
formly colored,  without  trace  of  the  pale  costal  marks.  There  are  prob- 
ably two  broods  a  year  in  the  more  northern  States,  and  three  or 
more  farther  south.  The  insect  hibernates  in  the  pupa  state.  The  egg 
has  not  been  observed. 

The  following  item  from  the  Trans,  Linn,  Soc,  New  South  Wales, 
quoted  in  the  Zoblogischsr  Anzeiger  July  9, 1883,  undoubtedly  refers  to 
this  species : 

Mr.  Macleay  exhibited  speciraena  of  a  small  moth  {TineidcB)^  the  larva  of  which  was 
at  preeout  creating  great  havoc  in  tJie  vegetable  gardens  in  and  about  Sydney,  com- 
pletely eating  up  the  leaves  of  cabbages  and  cauliHowers,  and  rendering  the  entire 
crop  utterly  useless.  The  caterpillar,  a  number  of  which  were  exhibited,  is  an  active, 
slightly  hairy,  green  worm ;  the  pupa  is  also  green,  and  is  fastened  to  the  underside  of 
the  leaf  on  wnioh  it  has  fed  by  a  cocoon  of  beantiftil  open  lace-work.  The  rapidity 
with  which  thi^  insect  seems  to  reproduce  itself  is  most  astounding,  and  accounts  for 
the  short  work  it  makes  of  a  bed  of  cabbages.  The  insect  was,  it  is  said,  first  noticed 
last  year,  and  then  not  in  destructive  numbers,  so  that  it  will  probably  be  found  to  be 
an  importation. 
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EEMBDIBS  FOR  CABBAGE  WORMS. 

Prom  the  thousands  of  nostrums  recommended  through  the  agricult- 
ural press,  we  have  chosen  only  those  to  which  we  have  given  personal 
attention,  and  can  recommend  from  experience,  and  also  those  recom- 
mended on  high  authority  and  wbich  common  sense  will  approve. 

Mot  water, — Every  worm  visible  upon  the  cabbages  may  be  killed 
by  the  use  of  water  at  the  temperature  of  130^  Fahrenheit  or  55^  Cen- 
tigrade. The  water  may  be  boiling  hot  when  put  in  the  watering  can, 
but  it  will  not  be  too  hot  wnen  it  reaches  the  cabbage  leaves.  The  thick 
fleshy  nature  of  the  leaves  enables  them  to  withstand  considerable  heat 
with  very  little  injury.  The  sacrifice  of  a  few  heads  of  cabbage  will 
soon  teach  an  experimenter  how  far  he  can  go  with  the  hot  water.  It 
may  be  sprinkled  over  the  plants  from  a  fine-rose  watering  can  or  poured 
on  with  the  sprinkler  removed.  If  it  is  very  hot  it  will  color  some  of 
the  leaves,  but  even  where  the  cabbage  is  considerably  scorched  it 
will  recover  and  renew  growth  from  the  heart. 

The  attempt  is  made  sometimes  to  increase  the  efficacy  of  the  appli- 
cation ef  water  by  dissolving  in  it  or  mixing  with  it  various  substances, 
such  as  salt,  saltpeter,  alum,  copperas,  and  the  like,  but  the  use  of 
these  is  attended  with  more  danger  to  the  plant,  and  is  unnecessary. 
Other  preparations  are  made  by  boiling  leaves  of  the  elder-berry,  smart- 
weed,  or  other  pungent  or  fetid  plants  in  the  water,  but  the  effect  of  these 
in  killing  the  worms  seems  to  be  no  greater  than  that  of  the  water  alone. 

JPyrethrum. — Where  hot  water  cannot  be  applied  readily,  the  most 
efficacious  remedy  is  the  application  of  cold  water  with  which  has  been 
mixed  a  small  quantity  of  Persian  insect  powder,  or  Pyrethrum.  Two 
hundred  grains  of  i)owder  may  be  mixed  with  2  gallons  of  water,  or  in 
the  proportion  by  weight  of  about  1  to  600,  and  the  mixture  sprinkled 
or  squirted  on  the  plants.  This  powder  was  first  used  by  us  against 
Cabbage  Worms  in  the  summer  of  1S79,  and  its  efficacy  was  verified  by 
the  independent  experiments  of  several  persons  made  during  that  and 
the  following  years  at  our  request,  those  of  Judge  J.  F.  Bailey,  of  Marion, 
Ala.,  Prof.  W.  A.  Henry,  now  of  the  University  of  Wisconsin,  and  Prof. 
A.  J.  Cook,  of  the  Michigan  Agricultural  College,  being  particularly  sat- 
isfactory.* The  results  of  later  experiments  at  AVashington  are  shown 
in  the  reports  of  Messrs.  Lacey  and  Rives,  here  appended. 

The  efl'ect  of  Pyrethrum  powder  dusted  upon  the  white  butterflies  is 
not  very  marked,  unless  the  powder  is  very  thoroughly  applied,  while 
a  very  little  aflects  the  larvie  powerfully.  In  the  experiments  made  by 
Judge  Bailey,  dry  Pyrethrum  powder,  at  the  rate  of  half  an  ounce  to 
100  square  feet  of  planted  cabbages,  entirely  destroyed  the  larvaB  or 
drove  them  from  the  plants,  and  the  butterflies  ceased  to  visit  the  pow- 
dered cabbages,  and  resorted  to  the  turnips  and  mustard.  {Amer. 
Ihitom.y  V.  3,  p.  296.) 

Kerosene  emulsions. — ^We  have  advocated  strongly  for  the  past  three 
years  the  use  of  kerosene  emulsified  to  admit  of  (lilution  with  water  as 
admitting  of  very  extensive  application  as  an  insecticide,  and  we  are 
satisfied  that  it  will  be  found  of  great  value  in  the  ca^bbage  field.  We 
omit  the  details  of  preparation,  but  would  refer  the  reader  to  the  last- 
annual  report  of  the  Department,  pp.  112-116. 

Other  substances. — ^Dry  applications  of  lime,  salt,  pepper,  even  bran 
or  buckwheat  flour,  road-dust,  soot,  or  any  other  powder  not  deleterious 

•See  American  Entomologisty  III,  pp.  194,276,  and  American  Kaiuralisi,  Feb.,  1861, 
p.  145. 


Digitized  by  VjOOQIC 


132         REPORT  OP  THE  COMMISSIONER  OP  AGRICULTURE. 

in  hnman  food,  are  often  tried  with  some  success  and  recommended 
against  the  young  worms. 

Mr.  Quinn,  writing  in  the  Ameviean  Agriculturist  in  November,  1870, 
says  that  a  compound  of  lime,  superphosphate  of  lime,  and  carbolic 
powder  (i.  e.,  sawdust  Impregnated  with  carbolic  acid),  was  eflcient  in 
destroying  Cabbage  Worms. 

A  writer  in  the  JN^ew  York  Tribune^  6th  July,  1872,  gives  the  propor- 
tions  used  as  20  parts  of  superphosphate  of  lime,  3  parts  of  shell  or  fresh 
air-slacked  lime,  and  1  part  of  carbolic  powder.  This  scattered  in  small 
quantites  upon  each  head  of  cabbage  at  three  or  four  different  times 
drove  tibe  Cabbage  Worms  from  the  plants,  and  the  crop  was  saved,  with 
not  more  than  5  per  cent,  of  loss. 

Either  Paris  green,  London  purple,  or  white  hellebore  will  kill  the 
worms  if  scattered  or  sprinkled  on  the  leaves  where  they  wUl  be  eaten 
by  the  worms,  but  few  persons  will  use  these  substances  for  fear  of  their 
poisonous  effects. 

Cresylic-acid  and  whale-oil  soaps  have  been  highly  recommended. 
Professor  Lazenby,  of  Cornell  University,  says  that  a  safe,  cheap,  and 
effective  remedy  is  to  dissolve  1  pound  of  whale-oil  soap  in  about  six 
gallons  of  water,  and  apply  it  two  or  three  times  during  the  season,  or 
place  a  few  quarts  of  tar  in  a  barrel  of  water,  and  apply  the  mixture  in 
the  same  way. 

Sprinkling  the  larvsB  with  yeast  has  no  effect;  salt  brine  causes  the 
worms  to  curl  up  and  leave  their  quarters  very  suddenly.  It  does  not 
injure  the  cabbage  in  the  least,  though  there  are  but  few  plants  which 
will  bear  such  an  application. 

Preventive  measures. — ^AU  these  remedies,  however,  are  not  comparable 
in  excellence  with  means  of  prevention,  for  every  application  only  kills 
the  insects  that  are  on  the  plant  at  the  time,  and  as  long  as  the  weather 
continues  warm  enough  to  develop  them,  a  succession  of  new  individ- 
uals appears  upon  the  plants  throughout  the  season.  Experiments  with 
various  odors,  pungent  and  repulsive  to  human  sensibilities,  emanating 
from  substa>nces  placed  about  the  plants,  such  as  musk,  camphor,  spirits 
of  turpentine,  petroleum,  asafcetida,  &c.,  were  found  by  Mr.  I.  B.  Tay- 
lor (Rural  New  Yorlcer,  Il^ovember  2, 1872)  to  be  of  no  avail.  The  plants 
must  be  covered  so  as  to  keep  the  butterflies  from  them.  Fronds  of  the 
common  brake  fern  (Pteris  aquilina)  or  branches  of  elder  bushes 
(Sambuctis)  have  been  used  for  this  purpose,  but  Mx.  Taylor  found  on 
spreading  a  white  net,  with  meshes  about  two-thirds  of  an  inch  in  diam- 
eter, at  a  height  of  about  a  foot  above  his  cabbage  plants,  and  coming 
down  to  the  ground  on  all  sides,  that  although  the  butterflies  alighted 
in  great  numbers  upon  the  net  they  never  passed  through  it,  and  con- 
sequently laid  no  eggs  upon  the  plants.  This  net,  he  says,  can  be  so 
spread  as  to  be  removed  easily  for  hoeing  the  cabbages. 

When  the  worms  are  found  upon  a  small  patch  of  cabbages,  the 
surest  method  of  destroying  them  is  to  hand-pick  them  and  crush  them 
beneath  the  foot;  jarring  the  plants  causes  many  worms  to  fall  to  the 
ground,  where  they  may  be  killed. 

Poultry,  if  allowed  free  range  in  the  cabbage  field,  will  soon  clear  off 
the  worms  of  our  indigenous  species  of  butterflies  or  moths,  but  they 
■  are  of  no  avail  against  the  imported  Eape  Butterfly,  as  they  will  not 
touch  the  larA'ae  or  images.    (Amer.  Untom.,  v.  3,  p.  i>6.) 

By  laying  pieces  of  flat  board  between  the  cabbage  rows,  and  sup- 
porting them  at  from  two  to  four  inches  (50  to  100"")  above  the  surface  of 
the  ground,  the  Fieris  worms,  as  tbcy  come  to  their  full  growth,  will  be 
induced  to  suspend  themselves  from  the  underside  to  undergo  their 
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transformations,  and  may  then  easily  be  collected  and  destroyed.  This 
remedy,  of  course,  will  only  apply  to  the  butterfly  pnpa3. 

The  white  butterflies  being  slow  and  lumbering  flyers  may  easily  be 
caught  in  a  net  and  killed.  A  short  handle,  perhaps  four  feet  long,  with  a 
wire  hoop  and  bag-net  of  muslin  or  mosquito  netting,  are  the  only  mate- 
rials needed  tomake  such  a  net,  the  total  cost  of  which  need  not  be  more 
than  fifty  or  seventy-five  cents. 

The  following  reports  contain  the  result  of  certain  exx)eriments  made 
at  our  request  during  the  autumn  of  1882,  by  Gapt.  B.  B.  Lacey,  the 
proprietor  of  a  large  truck  farm  six  miles  west  of  Washington,  and  by 
Col.  Wright  Bives,  also  an  extensive  cabbage  grower  near  the  city. 
They  both  contain  valuable  experience: 

Report  op  Capt.  R.  S.  Lacky. 

Washington,  D.  C,  October  31,  1882. 

Sib:  Professional  duties  so  seriously  interfered  with  the  experiments  which  I  have 
been  conducting  against  cabbage  pests  during  the  past  four  months,  under  your  direc- 
tion, as  to  render  tnem  incomplete  and  unsatisfactory.  As  a  consequence  I  can  give 
yon  only  general  conclusions  which  another  year's  experience  may  greatly  modify. 
My  very  limited  experimenting  in  1881  led  me  to  place  strong  reliance  upon  Pyrethrum 
as  an  insecticide,  and  in  the  outstart  this  year  X  found  it  to  be  such  acainst  Pieria 
ropo— the  common  dark-^een  cabbage-worm — whether  applied  in  liquid  form 
through  your  sprayer  or  nuxed  with  flour  and  blown  on  the  cabbage  with  your  bel- 
lows. But  its  effect  upon  the  PluHa — the  light-green  span-worm  or  looper— is  in  a 
very  minor  degree,  kiUing  about  10  per  cent. ;  while  upon  the  Pionea — ^the  smaller 
DTorm  with  black  and  yellow  longitudinal  stripe  on  its  sides — it  has  no  perceptible 
effect  whatever.  This  latter  pest  appeared  in  great  numbers  upon  my  late  cabbage, 
and  seemed  proof  against  all  insecticides,  as  I  could  not  kill  it  with  Pyrethrum  or 
Liondon  purple,  no  matter  how  or  where  applied  to  it. 

I  found,  as  indicated  by  you,  that  flour  20  parts  and  Pyrethrum  1  part  was  quite  as 
effective  as  pure  Pyrethrum,  and  given  your  bellows  and  only  the  Pieris  to  deal  with, 
I  oould  easily  protect  30,000  cabbage  plants  during  the  whole  season  with  1  pound  of 
Pyrethrum. 

My  inability  to  cope  with  the  Pluiia  and  Pionea  led  me  to  reflect  upon  the  state- 
ment made  by  you  to  me  in  1881,  that  by  no  possibility  could  any  application  put 
upon  the  leavcys  of  growing  cabbages  find  its  way  into  the  head.  Both  my  manager, 
a  trucker  of  40  years'  experience,  and  myself  doubted  this,  but  a  few  davs'  careful 
observation  this  year  taught  us  clearly  that  the  formation  of  a  cabbage  head  is  an 
unfolding,  not  infolding  process,  and  that  until  maturity  the  outside  leaf  is  con- 
tinnaUy  being  thrown  off  from  the  head.  Under  such  a  state  of  facts  I  could  not 
hesitate  to  use  London  purple  as  an  insecticide,  and  though  it  had  little  direct  effect 
upon  the  Plueia  and  none  upon  the  Pionea^  yet  as  neither  would  eat  the  leaf  upon  which 
there  was  flour  containing  it,  it  ^ave  me  a  repellant  which,  if  frequently  applied, 
served  as  an  absolute  check  to  their  ravages.  I  found  common  dust  finely  sifted  to 
be  a  good  vehicle  for  carrying  Insecticides,  but  apparently  it  is  not  as  desirable  as 
flour,  owing  to  some  occasional  injury  to  the  leaf  on  which  it  is  sprinkled.  The  pro- 
portions used  were  about  100  parts  of  dust  or  flour  to  1  part  of  London  purple. 

I  could  not  teach  hired  men  bow  to  use  intelligently  any  form  of  bellows,  and  there- 
fore had  all  applications  made  with  the  fingers.  Slinging  a  smaU  wooden  box  in  front, 
and  then  tying  it  to  the  body  to  prevent  motion^  left  both  hands  at  liberty ;  one  to 
slightly  uplift  the  uprising  leaf,  the  other  to  sprinkle  the  dust  underneath  it,  but  to 
my  vexation  I  realized  that  the  Pieris  always  anticipated  my  laborers'  intelligence  as 
to  the  movement  of  this  particular  leaf,  and  was  snugly  esoonced  thereunder,  with 
perhaps  half  a  dozen  comrades,  before  his  single  perforation  was  discovered. 

An  observing,  active  man  who  has  studied  carefully  the  habits  of  the  worms  and 
the  peculiarity  of  the  cabbai^e  growth,  need  experience  little  difficulty  in  either  kill- 
ing or  checking  the  pests  with  flour  or  road-oust  containing  either  Pyrethrum  or 
London  purple.  Lignt  applications  frequently  made  are  better  than  heavy  ones  at 
long  intervals.  Once  the  tnen  outside  leaf  loosens  from  the  head  it  serves  no  more, 
to  protect  the  head  from  attack  than  if  bodily  removed.  I  read  of  others  who  save 
their  cabbages  by  one  or  two  applications  of  some  certain  wash  or  powder.  But  the 
rascals  ravaging  my  cabbage  plants  were  not  such  easily  demoralized  soldiers  as  that : 
for,  finding  Uiey  could  not  attack  the  head  under  f^hly  applied  repellants,  they  laia 
siege,  ate  up  all  the  loosened  leaves,  and  swarmed  down  in  hordes  on  every  exposed 
and  unprotected  surface.  Another  year  I  will  combine  solid  and  liquid  applications, 
preparing  the  whole  head,  including  the  loosened  leaves,  by  thorough  washings,  for 
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freshened  8]>rinkling  with  flour  or  dust.  The  sprayer  ftiraished  by  you— the  one  de- 
vised by  your  assistant,  Dr.  liaruard— is  certainly  an  admirable  instrument,  the  near- 
est perfect  of  any  1  have  seen  (see  Plate  V).  With  it  for  use  of  liquids,  and  with 
finders  intelligently  directed  in  applying  flour,  &c.,  I  see  no  reason  why  I  cannot 
easily  and  economically  protect  30,000  cabbage  plants.  This  year's  experience  on 
10,000  late  cabbage  plants  certainly  so  indicates. 

1  used  no  Paris  green.  The  fact  that  it  is  iudissolvable  may  enable  it  by  some  blow 
or  accident  to  get  into  the  head  j  London  purple,  however,  no  matter  where  put,  will 
not  remain  under  the  washings  of  dews  and  r.ains  for  the  iieriod  of  a  week.  It  is  a 
delicate  matter  of  course  to  urge  upon  others  the  use  of  any  poisonous  applications, 
but  I  am  80  thoroughly  conyincod  of  the  absence  of  danger  involved  by  mixing  London 
purple  with  flour  or  dust  in  the  proportions  specified  herein,  that  I  feel  free  to  speak 
of  my  practice  with  it. 

I  joined  you  in  1880  in  condemnation  of  both  it  and  Paris  green,  but  a  clearer  un- 
derstanding of  the  manner  of  growth  of  the  cabbage  plant  has  removed  ray  objection 
to  it,  though  not,  as  before  stated,  to  Paris  green.  I  netted  and  killed  over  5,000 
butterflies,  the  parent  of  the  FieriSy  bat  without  apparently  diminishing  the  num- 
bers. As  a  consequence  I  shall  next  year  grow  only  kite  cabbages,  and  concentrate  my 
efibrts  on  them  ;  the  early  causing  an  unprolitable  prolongation  of  the  warfare.  I 
never  was  able  to  detect  the  parent  of  the  Plusia  or  Pionea  in  my  plats,  and  obtained 
them  only  by  hatching  the  pupie  in  bottles  in  my  room. 

Another  season  I  shall  carry  out  your  suggestions  as  to  catching  these  moths  with 
poisoned  sweetened  water,  and  shall  not  by  any  means  abandon  netting  the  butter- 
flies. 

In  conclusion,  killing  cabbage  pests  simply  means  persistent  and  continuous  effort, 
and  ho  who  fancies  that  such  enemies,  which  are  on  the  alert  from  the  time  the  seed 
is  sown  until  frost  checks  them,  can  be  subdued  with  one  or  a  dozen  sweeping  massa- 
cres, whether  with  net,  poisons,  or  careful  hand-pickings,  will  certainly  come  to  grief 
in  dry,  warm  weather. 

Permit  me  to  return  my  thanks  to  you  for  your  kindness  and  most  valuable  sugges- 
tions. Through  them  I  believe  I  can  successfully  grow  cabbage  on  a  large  scale  in 
so  far  as  the  x>ests  described  herein  are  concerned,  and  given  an  insecticide  which  will 
kill  the  Plusxa  and  Pionea  as  summarily  as  Pyrethrum  dispatches  the  PierU^  I  am  confi- 
dent that  the  trucker  can  prevent  their  ravages  as  effectually  as  those  of  the  Colorado 
beetle  with  Paris  green,  the  only  dilFereuco  being  that  in  the  latter  case  the  poison 
kills  both  beetle  and  larvce,  while  with  the  cabbage  pests  the  insecticide  must  neces? 
sarily  be  directed  chiefly  against  the  larvae,  thus  leaving  the  cause  to  ox>erate  against  as. 
Very  respectfully,  your  obedient  servant, 

R.  S.  LACET. 

Prof.  C.  V.  Riley, 

United  States  Entomologist, 

Report  of  Col.  Wright  Rives. 

Washington  City,  March  26, 1881. 
Sir  :  In  compliance  with  your  written  request,  and  the  interest  yon  take  in  the 
matter,  I  herewith  submit  ray  experience  with  the  cabbage- worm  and  the  remedies  I 
have  applied  either  for  its  destruction  or  prevention.  Previous  to  the  fall  of  1880,  in 
this  vicinity,  near  Washington  City,  in  Prince  George^s  County,  Maryland,  we  had. 
as  I  may  say,  no  worms  that  did  any  injury  to  the  cabbage,  although  I  had  noticed 
the  white  butterfly.  In  July,  1880,  I  planted  about  20,000  cabbage  plants  in  ground 
well  prepared  and  enriched,  and  tho  plants  made  rapid  growth  from  the  time  of  plant- 
ing. In  the  latter  part  of  August  or  first  part  of  September  I  noticed  my  cabbages 
covered  with  numerous  green  worms,  and  upon  reading  up  the  subject  I  found  them 
to  be  the  cabbage- worm.  I  also  rend  at  the  same  time  the  remedies  for  their  destrac- 
tion.  I  first  mado  an  application  of  salt  and  of  lime,  both  separately  and  combined, 
but  it  had  not  the  slightest  efiect.  I  then  applied  ashes  with  the  same  result,  as  also 
red  pepper  and  Scotch  suutf,  combined  and  separately,  as  also  carbolato  of  lime,  which 
Mr.  1.  I.  H.  Gregoi-y,  of  Marblehead,  Mass.,  in  his  work  upon  cabbage,  said  was  a 
certain  prevyentivo  wliich  was  used  in  Europe,  but  all  of  them  were  useless.  I  then 
commenced  with  hot  water,  but  as  it  was  such  zv  big  job  I  immediately  abandoned  it, 
and  did  not  notice  the  result,  as,  if  a  reme<ly,  it  would  be  too  expensive  upon  a  large 
scale.  Seeing  that  nnloKs  something  was  done  immediately,  I  would  not  save  a  sin- 
gle cabbage,  I  wont  to  the  Agricultural  Department,'  consulted  the  entomologist. 
Professor  Comstock,  who  promised  to  come  out  the  next  day  and  make  a  series  of  ex- 
periments. Ho  came  at  the  appointed  time  and  brought  some  Pyrethrora,  whteli  he 
mixed  with  flour  in  the  following  proportions,  to  find  unt  the  smallest  quantity  that 
would  be  of  service,  viz.,  1  Pyrethrum  to  6, 10, 16,  and  24  of  flour,  and  also  1  ounce  to 
1,  2,  and  3  gallons  of  water.  The  experiments  were  mado  upon  separate  rows  and 
each  staked  with  labels  of  what  was  api)li6d.    To  sum  up  briefly,  we  found,  1  Py- 
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reUiram  to  6  of  flour  killed  Uie  ironns  in  len  than  one  hour,  tm  did  alao  the  strong 
eolation,  and  that  in  those  of  24  flou  all  were  dead  in  leas  than  twelre  honrs.  I  im- 
modiately  purchased  in  a  drtie  store  in  Washington  Citj  the  next  day  a  quantity  of 
Pyrethmm  and  applied  it  at  the  rate  of  1  to  16.  and  killed  all  the  worms  except  those 
that  had  eaten  into  the  heart  of  the  oahhage.  About  the  middle  of  November  I  put  my 
cabbages  away  by  taking  them  np  and  givins  a  good  shaking  to  expel  as  many  worms 
as  possible ;  laid  them  in  rows,  with  heads  inellned  to  45^,  and  covered  them  with 
pine  bnsh.  The  winter  of  1880  and  1881  was  the  coldest  ever  experienced  here,  the 
thermometer  once  having  gone  to  17°  below  zero,  and  at  least  a  dozen  times  to  10^ 
below  zero;  yet,  notwithstanding  this  intense  cold,  in  the  spring  of  the  year,  when 
the  cabbages  were  removed,  I  fonnd  a  large  number  of  worms  in  full  vigor,  and  in 
no  instance  could  I  discover  wliere  the  cold  had  killed  auy.  Professor  Comstock 
made  full  notes  of  these  experiments  aud  their  resnlts.  This  spring  I  conolnded  to 
plant  abont  10,000  cabbages,  as  this  was  all  the  available  ground  I  had  for  the 

Eorpose,  and  with  the  resnlts  from  Pyrethmm  I  believed  that  I  should  save  every 
ead,  or  rather  prevent  any  worms  deetroying  any.  Accordingly  I  thoroughly  pre- 
pared the  ground  ujyon  a  portion,  Applying  bone  dust  at  the  rate  of  1^  tons  per  acre, 
fuid  on  the  remainder  Peruvian  guano  (Lobos)  at  the  rate  of  1,000  pounds  per  aere. 
The  cabbages  were  plante^l  about  the  15 th  of  July,  aud  made  rapid  growth,  bat  in 
September,  I  noticed  numerous  worma  I  immediately  applied  the  Pyrethmm,  having 
purchased  it  of  a  drugcist  of  Waehington,  but  it  did  not  kill  a  single  insect,  as  I 
oould  discover,  so  I  coucluded  that  it  must  have  been  adulterated  or  old,  notwithsiafkd- 
ing  it  had  agood  color  and  had  astrong  Bmell.  I  then  purchased  a  quantity  of  another 
druggist  of  Washington,  who  has  the  reputation  of  keeping  the  purest  drngs^tit 
this  was  of  no  avail,  although  I  applied  it  at  the  rate  of  1  to  10,  and  also  pure.  Here 
was  a  result  entirely  unexpected,  as  1  believed  that  what  would  kill  them  once  would 
kill  them  again,  but  in  this  case  all  past  results  were  useless.  As  1  had  been  using 
carbolic  soap  for  a  number  of  years  as  a  wash  for  my  dogs,  to  free  them  from  fleas, 
and  thought  perhai)6  as  this  killed  the  ileas  instantaneously  that  it  might  kill  tiie 
eabbage^worms,  1  made  several  solutions  of  various  strengths  (the  strongest  being  ^ 
XM>und  of  soap  to  1  gallon  of  water),  but  this  had  no  eflect*  I  tiien  applied  eolations 
of  whale-oil  soap,  wi  th  t  he  same  ettect.  I  thou  oame  to  you  and  told  you  of  the  above  re- 
sults, and  you  promised  me  your  asHistauce,  aud  in  two  days  afterwards  sent  out  two 
of  ypni'  assistants  to  make  experiments.  They  brought  with  them  Pyrethmm,  sold 
as  Bahach,  which  was  guaranteed  to  kill  all  inseot  life  or  to  forfeit  $100  in  case  of 
£ftilare.  It  was  applied  with  flour  in  the  same  proportions  as  in  the  previoas  ye«n. 
also  in  solutions,  and  in  a  pure  state.  The  result  was  that  it  killed  some  of  the  smallest 
worms,  and  made  the  others  wriggle  a  good  deal,  but  in  a  few  hours  afterwards  thsy 
aeemed  as  well  as  ever.  This  result  seemed  to  astonish  your  assistants,  a9  they  firmly  be- 
lieved that  one-half  ounce  of  Pyrethrum  to  I  gallon  of  water  would  be  instantaneous 
death,  but  when  the  pure  powder  put  on  with  a  bellows  had  such  an  insignificant  effect, 
they  concluded  that  if  put  on  in  a  fine  spray  instead  of  by  a  watering-pot  or  lar^e 
syringe  it  would  prove  more  effectual,  lu  two  days  afterwards  they  came  up  again 
and  wonght  a  pump  to  throw  a  fine  spray,  also  some  wood  oil ;  the  Pyrethrum  and 
wood  oil  were  ax3p]ied  iu  a  Hpray  form  m  various  strengths,  but  with  no  success  what- 
ever. I  also  applied  creosote  in  various  strengths,  as  also  coal  oil,  quassia,  nitrate  of 
soda,  turpentine,  peppermint  and  several  simflar  substances,  but  in  not  onesiuffle  in- 
stance did  any  have  the  slightest  effect;  so  at  the  latter  part  of  October  I  retired  from 
the  contest  for  this  year  completely  defeated,  aud  out  of  10,000  cabbages  I  had  not 
enough  leaves  to  make  a  nest  for  a  humming-bird.  1  should  say  that  when  the  Pyre- 
thrum did  not  work  I  had  the  cabbage  hand-picked  three  timos^  and  every  Worm 
seen  killed,  but  in  a  short  time  there  were  just  as  many.  Vour  assistants  discovered 
that  the  insects  ( wonns)  on  my  cabbage  were  from  the  native  butterfly,  and  iA  a  cab- 
bage patch  on  an  adjoining  farm  not  four  hundred  yards  distant,  the  worms  they 
found  were  produced  by  the  eggs  of  the  foreign  butterfly  *,  but  I  need  not  state  these 
facts  as  their  report  to  you  no  doubt  contained  a  foil  account  of  them,  as  also  of  the 
parasites  found,  and  the  variety.  Adjacent  to  my  cabbage  I  had  an  acre  of  tumips,  and 
next  to  these  half  an  aore  in  kale.  The  cabbage  worms  remained  on  ihe  cabbage 
nutil  abont  the  latter  part  of  October,  when  one  night  we  had  a  severe  frost  aud  the 
thermometer  went  to  ^(P  j  the  next  day  was  clear  and  warm,  and  about  10^  o'clock, 
in  going  to  the  cabbage  field,  I  noticed  when  near  it  that  the  ground  seemed  perfectly 
green  as  if  covered  with  a  heavy  turf  of  grass,  and  upon  reaching  it  I  discovered  that 
every  worm  had  left  the  cabbage,  and  was  moving  towanl  the  turnips  at  a  rate  that 
carried  them  over  the  ground  at  abont  100  feet  an  hour.  As  far  as  they  had  entered 
the  turnips  they  had  completely  cleared  the  ground.  In  order  to  save  my  kale  I  had 
the  whole  turnip  field  aud  a  portion  of  the  cabbage  plowed  and  buried  tnem  so  deep 
as  to  kill  them. 

It  is  hard  to  account  for  this  opposite  action  of  Pyrethrum,  but  in  order  to  solve  the 
problem  it  may  be  of  service  for  me  to  sfiy  that  last  year  the  worms  appeared  earlier 
than  this  season,  aud  when  the  Pyrethrum  was  applied  it  was  to  the  first  brood,  and. 
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SB  intense  cold  commenced  very  early,  there  were  no  late  broods,  while  this  year, 
on  account  of  the  drought,  we  have  had  two  broods,  and  perhaps  three,  and  maybe 
the  second  brood  is  more  tenacious  of  life  than  the  first  brood.  Before  I  conclude  let 
me  say  that  last  year,  in  the  way  of  experiment,  I  applied  Paris  green  and  London 
purple  upon  a  few  broods  and  that  it  killed  CTery  worm,  but  neither  of  these  prepa- 
rations will  do,  as  both  are  deadly  poison,  and  if  used  would  either  prove  fatal  or  very 
dangerous  to  human  life.  I  regret  to  say,  however,  that  one  paper  in  this  city  had  au 
article  recommending  Paris  green  to  be  used  to  destroy  the  worms,  and  I  regrtt  to  say 
that  I  have  heard  of  some  farmers  who,  no  doubt,  being  ignorant  of  its  arsenical  prop- 
erties, have  used  it.  This  year  my  celery,  and  tiiat  of  a  number  of  others,  was  infected 
with  the  cabbage-worm,  and  was  only  saved  by  constant  picking,  so  that  yon  see  that 
unless  some  remedy  is  found  the  celery  crop  is  endangere<l.  I  should  say  that  last  year 
and  this  year  I  made  an  application  of  lime  and  salt,  separately  and  combined,  also  in 
stronff  solution,  but  was  of  no  avail.  Since  you  have  been  so  successful  with  your 
remedies  for  the  destruction  of  the  cotton- worm,  I  earnestly  hope  that  next  year  you 
will  have  the  Government  take  up  the  subject  of  the  cabbage- worm,  as  it  is  one  that 
not  only  affects  nearly  every  portion  of  this  country,  but  is,  I  mav  say,  the  standard 
and  almost  daily  dish  of  the  laboring  man,  the  bone  and  sinew  of  the  country,  who, 
in  the  hour  of  its  peril,  shouldered  uie  musket  and  saved  the  Union.  Surely  in  re- 
compense for  this  Congress  will,  if  their  attention  is  called,  vote  an  ample  appropria- 
tion to  find  some  means  not  only  to  help  the  laborers  but  to  assist  the  farmers  upon 
whose  prosperity  rests  that  of  tne  country. 

Let  me  say  that  in  my  immediate  vicinitv  there  are  many  farmers  who  plant  from 
5,000  to  20,000  fall  cabbage  annually,  and  tJiey  planted  their  usual  quantity  this  year, 
and  yet  not  one  of  them  has  to-day  a  single  head  of  cabbage.  In  the  northern  portion 
of  this  county  I  have  talked  with  farmers  who  made  this  crop  a  specialty ;  one  planted 
S6,000.  another  60,000,  another  75,000,  another  150,000,  and  another  160,000,  and  not 
one  of  them  has  to-day  a  single  head ;  all  their  labor  and  fertilizers  have  been  of  no 
avail,  and  instead  of  an  income  there  has  been  a  total  loss.  I  will  next  year  plant 
some  in  order  to  experiment  upon  and  see  if  I  cannot  hit  upon  some  cheap  remedy,  for 
unless  it  is  cheap  it  will  be  useless.  If  you  desire  to  experiment  for  the  Government 
I  will  furnish  you  with  plants  and  ground  free  of  charge  and  do  all  I  can  to  assist  you 
to  solve  the  problem,  x  on  have  no  doubt  seen  notices  in  the  papers  of  the  arrival  of 
cabbages  by  the  various  steamers  from  Europe,  and  this  tells  tne  story  far  better  than 
I  can  of  the  ravages  of  the  worm— when  merchants  can  buy  cabbage  in  Europe,  pay 
the  bulky  flight  u^n  fast  steamers  for  3,000  miles,  and  then  sell  them  in  this 
country.  In  conclusion  let  me  say  that  I  am  ready  at  iJl  times  to  furnish  yon  data 
upon  the  contents  of  this  communication.  Since  writing  the  above  I  have  i«ad  your 
louff  letter  to  me  in  regard  to  the  destruction  of  the  worms  and  have  found  that  some 
of  tne  remedies  yon  recommend  I  applied  but  forgot  to  mention  them.  I  need  only  to 
say  that  none  of  them  were  of  service,  vie :  saltpeter,  cresylic  soap,  copperas,  helle- 
bore,  superphosphate  of  lime. 

With  respect,  your  obedient  servant,  

WRIGHT  RIYES. 

Prof.  C.  V.  RiUBT, 

EnUmologiitj  AgricuUural  Department 

POISONING  DEVICES. 

The  need  of  some  simple  devices  for  the  application  of  the  various 
substances,  both  dry  and  liquid,  that  are  to  be  used  against  Cabbage 
Worms  was  obvious,  and,  after  considering  such  as  were  already  known, 
it  became  evident  that  something  better  could  be  devised  for  powdering 
or  spraying  by  hand  low-growing  plants  of  various  kinds. 

Those  here  described  and  figured  fPlates  IV,  V)  were  planned  and 
perfected  with  the  assistance  of  Dr.  JBamard,  who  was  charged  with 
their  construction,  and  who  worked  out  the  details  according  as  expe- 
rience and  experiment  suggested. 

Pig.  1  represents  a  small  bellows^  r,  with  handles,  7tft,  one  of  these 
serving  as  a  discharge  spout,  communicating  at  e,  through  the  powder  re- 
ceptacle, p,  to  its  delivery  at  *.  The  bellows  is  made  mechanically  tight 
without  glue  or  other  adhesive,  soiuble  on  exposure  to  wetness,  and  pos- 
sesses great  power.  Taking  the  discharge  from  the  handle  of  the  bel- 
lows renders  it  of  simpler  construction  and  enables  the  hand  supporting 
the  powder  can  and  extension  pipe  to  be  close  to  the  can,  while  the  body 
of  the  bellows  tends  to  balance  the  weight  of  the  powder,  &c.,  making 
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the  tool  more  easily  wielded  than  if  the  weight  were  more  distant  from 
tbe  hand.  The  fonn  of  the  can  is  found  to  be  preferably  that  of  a 
double  cone  or  double  pyramid.  At  its  top  is  a  can*screw  opening  for 
inserting  the  powder  and  closing  it  securely  from  wetness.  The  blast 
spout  passes  radially  against  the  inside  of  the  basal  cone.  The  internal 
relations  of  the  blast  to  the  powder  will  be  better  explained  by  observing 
Pig.  2j  which  is  a  sectional  view  longitudinally  through  the  parts.  The 
tube,  e  Vj  inside  the  can,  has  a  slot  in  its  side,  or  sides,  and  about  midway 
in  it6  passage  is  a  shut-oif  device,^',  where  this  is  set,  partially  closing 
the  tubular  passage;  only  a  part  of  the  blast  going  through  direct,  while 
the  rest  is  crowded  out  to  grind  away  the  powder  exposed  by  the  slot 
passage.  The  more  of  the  blast  thus  crowded  out,  the  more  of  the 
powder  will  be  fed  to,  and  carried  away  by,  the  blast.  One,  two,  or 
more  slots  or  rows  of  holes  of  size  and  shape  to  suit  may  be  thus  made 
whereby  the  blast  can  act  upon  the  powder  in  the  base  of  the  can. 

Other  views  of  the  same  device,  with  an  extension  pipe,  having  a 
crooked  discharge  end,  appear  in  Figs.  4  and  5.  The  lettering  has  the 
foregoing  explanation  so  far  as  it  corresponds ;  but^'  indicates  the  upper 
or  movable  face  of  the  bellows,  z  a  gauze  cover  over  its  incurrent  valve, 
i  is  the  long  extension  pipe,  with  a  crook,  and  s  its  discharge.  The  long 
pipe  enables  the  poison  to  be  freed  at  a  safe  distance  from  the  operator, 
and  the  crook  allows  it  to  be  easily  applied  either  in  an  upward  or  a  hor- 
izontal direction  into  the  plant. 

Other  crooks  desirable  for  some  purposes  are  shown  in  the  extension 
pipe  as  seen  in  Fig.  3.  These  blowers  work  with  little  effort  and  do 
very  satisfactory  work. 

A  tool  very  similar  in  shape,  but  for  blowing  liquid  spray,  is  repre- 
sented in  Figs.  6  and  7.  The  bellows  is  the  same  as  that  explained  above. 
The  blast  pipe,  ^,  t,  r,  t,  «,  is  connected  with  a  separate  part  of  the  res- 
ervoir, Pj  for  the  poisoned  liquid,  and  a  can  screw-cap,  y^  is  found  con- 
venient for  this  purpose.  When  the  receptacle  is  removed  by  unscrewing 
it,  the  small  feed-tube,  x  y^  and  the  blast-pressure  orifices,  by  which  the 
blast-pressure  in  the  tube  is  communicated  into  the  reservoir  and  upon 
the  liquid  therein,  except  that  which  is  in  the  feed-tube  and  to  be 
ejected  by  said  pressure,  to  squirt  liquid  through  the  feed-pipe  into 
the  blast-pipe,  are  exposed  to  be  of  easy  access  in  case  of  choking  of 
the  passages,  or  if  it  is  desired  to  readjust  their  alterable  capacity  to 
feed  a  greater  or  less  quantity  of  liquid  to  the  blast.  The  peculiar  form 
of  the  i)oison-can,  p^  with  the  feed-tube  terminating  in  ite  basal  apex 
I)ermits  a  greater  range  of  tilting  of  the  same  without  interfering  with 
the  supply  to  the  feed-tube,  even  if  the  liquid  is  low.  But  the  construc- 
tion is  such  that  the  apparatus  feeds  when  inverted  or  when  in  any 
other  position,  and  in  all  positions  the  feeding  is  by  virtue  of  the  blast- 
pressure,  through  an  inlet  from  one  part  of  the  blast-pipe  where  the 
pressure  is  greatest  to  the  interior  of  the  receptacle  and  upon  the  liquid 
therein,  to  eject  it  into  another  part  of  the  blast-pipe  where  the  pressure 
is  less. 

The  small  can  is  at  times  furnished  with  an  automatic  supply  of 
liquid  from  a  larger  tight  reservoir,  carried  knapsack-fashion  upon  the 
back  or  otherwise,  and  having  an  excurrent  tube  conected  with  the 
inlet,  ly  of  the  smaller  receptacle.  Such  a  larger  receptacle  is  repre- 
sented upon  the  back  of  a  person  in  Plate  Y,  Fig.  1.  An  extension 
tube,  f ,  is  shown,  and  this  may  terminate  in  a  reatomizing  nozzle  similar 
to  the  nozzles  represented  in  Figs.  2  and  3,  or  the  simpler  form  here 
figured  which  is  made  by  closing  the  end  of  the  tube  and  making  a 
side  perforation,  s^  at  a  short  distance  back  from  the  end  wall.    By 
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another  mode  of  constraction  the  foregoing  nozzles  are  made  to  dia- 
charge  the  atomized  spray  in  the  direction  of  the  main  axis  of  the  blast- 
pipe,  which  is  sometimes  desirable,  as  in  applying  the  poison  to  trees 
or  in  directing  it  horizontally  or  downwards.  For  these  purposes  the 
extension-tube  may  be  removed  entirely  from  its  juncture,  r,  and  with 
such  a  short  discharge-pipe  spray  may  be  thrown  immediately  there- 
from without  reatomizing,  yet  a  much  finer  quality  of  mist  is  produced 
by  adding  one  of  the  reatomizing  nozzles  thereto.  Again,  the  machine 
can  be  used  by  substituting  a  person's  breathing  apparatus  for  the 
bellows.  In  this  case,  as  in  Plate  lY,  Fig.  8,  a  blow-pipe  and  month- 
piece,  0,  should  be  added,  that  the  mouth  may  be  far  from  the  poison. 
This  is  the  cheaper  form  and  may  be  employed  by  careful  persons.  The 
other  parts  of  Fig.  8  are  the  same  as  already  explained. 

Finally,  for  similar  purposes  a  small  squirting  apparatus,  pictured  in 
Plate  Y,  Figs.  1--5,  may  be  described.  It  consists  of  a  small  telescope- 
pump  having  the  internal  structure  of  tlie  8tin*er-pump  elsewhere  de- 
scribed. The  cylinder,  c,  is  held  by  one  hand,  and  the  hollow  piston-rod, 
a?,  by  the  other.  The  piston  may  be  held  steady  while  the  cylinder  is 
reciprocated  back  and  forth  upon  it.  Being  a  double-acting  pump,  a 
constant  pressure  and  stream  is  applied.  It  draws  the  fluid  from  a 
knapsack  reservoir,  kj  or  other  receptacle,  tlirough  the  suction-hose,  hy 
which  is  joined  to  the  pump  cylinder  at  o.  The  valve,  which  occurred 
in  the  base  of  the  pump  already  described,  is  here  inserted  in  the  suo- 
tion-hose,  and  by  means  of  the  hose  is  held  in  connection  with  the 
pump.  Also  in  this  case  the  fluid  is  ejected  from  the  tubular  piston* 
rod  through  its  extension-pipe,  x,  u,  and  the  nozzle, «,  which  is  the  same 
as  those  already  referred  to.  Tne  extension-pipe  may  be  forked,  as  in 
Figs.  4  and  5,  to  apply  two  or  more  jets  of  spray,  or  it  may  be  entirely 
removed  when  desiml.  Also  the  pump  is  well  adapted  for  extinguish- 
ing fires  or  squirting  into  trees,  &c.,  while  it  will  supply  itself  by  suction 
from  a  bucket  or  any  other  suitable  source. 


REPORT  ON  TEB  CAUSES  OF  DESTRUCTION  OF  FVBR. 
GREEN  FORESTS  IN  NORTHERN  NEW  ENGLAND  AND 
NEW  TORE. 

Bt  a.  S.  Packard,  Jr.,  Sp^al  agent  of  the  DivitUm, 

THE  LARCH  SAW-FLY  WORM. 

(NematMS  eriehsonii  Hartig.) 

Order  Htmsnoptesa;  fiunily  Tekthbebinibjes. 

[Plate  ni.  Fig.  1,  and  Plate  XFTT,  Figs.  1,  la,  2, 3,  4.] 

H18T0BT  OF  ITS  BATAOKS. 

In  Bulletin  7  of  the  TTnited  States  Entomological  Commission  we 
enumerated  all  the  insects  known  to  affect  or  in  any  way  to  prey  upon 
the  larch  or  hackmatack.  There  were  none  then  known  to  abound  upon 
or  to  seriously  injure  this  tree,  which  has  heretofore  been  supposed  to  be 
as  free  as  even  the  hemlock  from  insect  pests.  The  hackmatack,  as  is 
well  known,  is  one  of  the  most  important  lumber  trees  in  Maine,  as  it 
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sends  down  a  single  large  root,  which  grows  laterally,  forming  a  bend 
at  right  angles  to  the  trunk,  so  that  it  is  used  for  "  knees  "  in  building 
vessels,  the  smaller  trees  being  used  for  the  same  purpose  in  boat- 
building. 

The  larch  grows  in  wet  swamps,  or  standing  water,  where  the  spruce 
or  hemlock  as  well  as  pines  would  not  flourish,  hence  its  growth  en- 
hances the  value  of  extensive  swampy  tracts  in  Maine,  where  the  water 
often  stands  all  summer,  even  through  the  severest  droughts. 

Its  devastations  in  Maine. — Our  attention  was  flrst  called  to  this  insect 
late  in  August,  1882,  and  we  first  saw  the  effects  of  its  ravages  at  Bruns- 
wick, Me.,  where  it  had  partly  or  entirely  stripped  the  hackmatacks  in 
a  very  wet  swamp  on  the  banks  of  the  Androscoggin  River,  on  the  farm 
of  Hon.  0.  J.  Gibnan,  who  called  our  attention  to  the  ravages  which 
had  been  committed  earlier  in  the  season.  On  examining  the  growth 
in  company  with  him,  we  found  that  most  of  the  trees,  both  large  ones, 
6  to  10  inches  in  diameter,  and  small  saplings,  6  to  15  feet  in  height, 
had  been  attacked;  some  of  the  trees  were  stripi)ed,  others  partially 
so,  while  others  had  wholly  escaped.  The  trees  in  the  middle  of  the 
swamp  appeared  to  have  suffered  most,  while  the  smaller  ones  on  the 
edge  or  on  higher  land  were  less  injured. 

By  jarring  the  trees  a  few  young,  half-grown  worms  of  the  second 
brood  which  had  not  yet  undergone  their  last  molt,  and  a  single  fully- 
grown  larva  were  collected,  while  the  cocoons  from  which  the  saw-flies 
had  escaped  earlier  in  the  season  were  found  lying  upon  the  ground  or 
in  the  moss  under  the  trees.  Ko  cocoons  with  the  pupa  within,  or  any 
other  fully-grown  worms,  were  to  be  found. 

On  the  same  day  (August  30)  we  examined  a  noble  larch  on  Mr.  Gil- 
man's  CTOund,  which  had  been  nearly  killed,  as  he  informs  us,  by  these 
or  similar  worms. 

On  September  6  we  found  that  the  hackmatacks  in  cold,  boggy,  wet 
land  on  the  crown  of  Eocky  Hill,  near  Brunswick,  had  suftered  more 
than  else  vvhere.  Many  of  the  trees  were  wholly  or  partially  defoliated. 
According  to  Mr.  Simpson,  the  injury  was  here  done  "about  haying 
time,''  July,  1881,  but  the  worms  had  been  at  work  in  June  and  July  of 
the  present  year.  The  trees  at  the  time  of  my  visit  (September  6)  were 
putting  out  a  new  set  of  leaves  on  the  terminal  shoots,  the  needles  or 
leaflets  being  from  one-third  to  one-half  an  inch  in  length.  We  also 
noticed  from  the  railroad  train  in  going  from  Brunswick  to  Boston, 
about  the  middle  of  September,  that  the  hackmatacks  had  been  stripped 
near  Portland  and  Saco:  no  trees  being  observed  west  of  Saco,  along 
the  line  of  the  Eastern  Bailroad. 

Our  attention,  however,  had  previously  been  called  to  this  insect  by 
its  ravages  near  Augusta,  Me.,  where  it  first,  perhaps,  attracted  general 
attention. 

The  following  notice  appeared  in  the  Daily  Kennebec  Jowraol  for  July 
25, 1882: 

A  white  worm  ahout  three-fourths  of  an  inch  long  is  destroyinff  the  foUage  of  the 
hackmatack  and  fir  trees  in  certaiu  sections  in  this  vioinity.  The  trees  appear  aU 
bare  and  brown,  as  though  scorched  hy  ^e. 

On  applying  for  specimens  andfiirther  information  to  the  editors,  we 
received  the  following  note  from  Mr.  W.  A,  Newcoriib,  of  the  Journaly 
under  date  of  July  31 : 

I  send  yon  to-day  some  of  those  worms  that  are  eatmg  the  hackmatack  trees.  I 
conld  not  find  any  of  the  large,  full-grown  worms,  and  I  think  they  have  gone  into 
the  chrysalis  stat^.  These  that  I  send  are  just  hatched  out,  and  were  all  the  speci- 
uieus  I  Could  find. 
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.  Mr.  Newcomb  afterwards  (August  21)  sent  me  the  fully-grown  worms 
of  this  brood  which  were  then  at  work  on  the  trees. 

The  following  correspondence  and  extracts  will  give  an  idea  of  the 
extent  of  the  ravages  of  this  worm  in  Maine.  The  "juniper"  is  evi- 
dently a  local  name  for  the  hackmatack. 

Another  destrnctiye  pest  has  put  in  its  appearance  in  tlie  shape  of  a  green  worm. 
It  preys  on  the  Janiper  trees.  All  the  juniper  trees  in  the  swamps,  and  the  shade 
trees,  look  as  though  fire  had  scorched  them ;  the  entire  foliage  is  eaten  in  a  few  days 
by  millions  of  these  worms.— />oi?er  Corr.  Bangor  Commercial,  July  28,  1882. 

FoxcROFT,  Auguit  17, 1882. 
Your  card  to  the  Commercial  is  before  me.  The  wonus  which  destroyed  the  j  aniper 
foliage  came  like  a  shower,  and  lasted  about  a  week ;  they  eat  the  trees  clean,  and 
departed  all  at  once,  no  one  knows  where  or  when.  I  have  tried  to  find  one  to-day, 
but  could  not.  The  worms  were  green,  smooth,  about  three-fourths  of  an  inch  lone, 
clustered  together  on  a  branch,  and  they  ate  continually,  I  should  think,  by  the  quick 
work  they  cud  in  stripping  the  trees.    No  juniper 'escaped  destruction.    The  lower 

limbs  of  some  trees  were  left  untouched.  

C.  HILL. 

We  are  especially  obliged  to  Charles  G.  Atkins,  esq ,  Fish  Commis- 
sioner, and  who  traveled  extensively  during  the  last  summer^  for  infor- 
mation and  specimens.    He  writes  as  follows: 

Manchester,  Me.,  August  25, 1882. 

The  editor  of  the  Kennebec  Journal  wrote  me  that  he  had  sent  you  one  batch  of 
hackmatack  worms,  and  was  about  to  send  you  another.  Doubtless  you  have  aU  you 
need.  I  did  not  come  upon  specimens  until  too  late,  though  now  that  I  have  once 
found  them.  I  marvel  that  the  affected  trees  did  not  sooner  attract  my  attention. 
They  are  all  about  here. 

I  have  Just  returned  from  a  trip  to  Grand  Lake  Stream,  Washington  County,  and 
will  give  you  the  results  of  my  ooservations  on  hackmatack  insects. 

From  Grand  Lake  Stream  to  Princeton,  and  thence  to  Forest  Station,  by  staee,  a 
distance  of  40  miles,  the  hackmatacks  (there  caUed  juniper)  had  been  attacked  by 
some  insect  that  had  shorn  off  the  foliage  of  the  upper  part  of  each  large  tree.  In 
all  that  distance  I  did  not  see  a  dozen  trees  less  than  25  feet  high  that  had  been 
touched,  but  of  those  of  30  feet  and  upward  in  height  90  per  cent,  or  more  had  been 
attacked  at  the  top  and  denuded  (almost  completely)  down  on  an  average,  say  8  feet 
or  10  feet  from  the  top.  The  terminal  shoots  of  the  main  stem  and  brancnes  did  not 
appeax  to  have  been  oaten  off,  but  the  side  whorls  of  leaves  were  mostly  gone.  In 
some  cases  the  outer  extremities  of  large  limbs  below  the  region  generaUy  denuded 
had  been  attacked  near  their  extremities.  There  were  no  worms  to  be  seen  on.  the 
trees.  I  climbed  one  tree  and  searched  it  carefully,  but  found  notbinflr.  On  descend- 
ing, however,  I  found  a  larva  crawling  on  my  coat  sleeve,  a  greenish  slate  color,  some 
three-fourths  of  an  inch  long,  with  black  head,  which  I  send  you  in  vial.  In  Hiukley 
Township  I  noticed  some  sphinx  larvse  on  hackmatack  tips,  and  inclose  one.  I  sup- 
pose it  was  feeding,  but  did  not  verify  supposition. 

From  Forest  to  Sanger,  wherever  I  saw  large  hackmatacks  they  had  been  ffener- 
aUy  denuded  to  a  greater  extent  than  on  the  first  part  of  the  route,  and  the  work  was 
worse  as  I  approa&ed  Bangor,  and  a  smaller  class  of  trees  had  been  attacked  than 
in  Washin^n  County. 

I  ascertained  by  inquiry  that  the  devastations  extended  eastward  as  far  as  Orland 
in  that  direction,  beyond  which  I  know  nothing. 

From  Bangor  westward  the  depredations  everywhere  appeared  (I  came  by  rail  to 
Readfield),  and  on  going  to  a  remote  part  of  my  farm  where  hackmatacks  grow,  I 
find  they  have  generally  suffered,  but  I  notice  here  that  trees  under  10  feet  in  height 
have  generally  esotwed.  Here  I  find  that  the  dormant  buds  on  the  sides  of  the  twigs 
have  begun  to  push  out  a  new  growth,  which  is  now  one-fourth  of  an  inch  long. 

I  find  lots  of  empty  pupa  cases  in  the  turf  under  one  of  the  irees,  and  send  some 
in  a  vial  ,*  possibly  some  of  them  may  contain  pupie.    No  worms  to  be  seen  now. 

Mr.  A.  P.  Buck,  of  Foxcroft  (postal  messenger  on  £.  &.  N.  A.  Railroad)  told  me 
that  they  were  at  work  in  his  vicinity,  and  had  committed  more  havoc  than  anywhere 
on  the  £.  &  N.  A.  Railroad,  and  even  Rmall  trees  had  been  completely  stripped. 

Hon.  Z.  A.  Gilbert,  of  East  Turner  (poRt-office),  (his  farm  is  in  the  northwest  cor- 
ner of  Greene  and  southwest  corner  of  Leeds,  or  near  the  Androscoggin  River),  says 
the  hackmatack  worms  have  been  operating  in  his  vicinity  for  three  years.  After  the 
first  attack  the  trees  all  leafed  out.  After  the  second  some  died,  and  now,  after  the 
third,  many  appear  likely  to  die. 


Digitized  by  VjOOQIC 


I 


BEPOET  OF  THE  ENTOMOLOGIST.  141 

I  showed  the  larva  I  got  in  WashiDgton  CotiBty  to  both  Buck  and  Gilbert,  and  thev 
thought  it  might  be  the  same  that  they  had  seen  in  their  sections,  except  that  Mr.  G. 
thought  his  worms  were  more  positively  green  in  color.  He  said  it  was  characteristic 
of  them  to  work  first  at  the  top  of  the  tree,  as  I  had  observed  in  Washington  County. 
Mr.  G.  is  secretary  Maine  Board  of  Agriculture.  It  looks  as  though  our  nackmata<U£ 
forests  might  be  totally  destroyed  by  this  insect. 

I  inclose  some  clippings  from  the  Mome  Farm  referring  to  this  insect. 

I  also  send  you  some  terminal  shoots  of  white  pine,  in  which  you  may  find  living 
specimens  of  a  borer  in  three  stages;  I  suppose  it  is  Pissodes  strobi.  In  one  grove  of 
white  pine  on  my  farm  it  has  taken  10  per  cent,  of  the  leading  shoots. 

CHARLES  G.  ATKINS. 

Grand  Lake  Stream,  Me.,  February  27,  1883. 

In  September,  after  receiving  your  request  to  send  the  cocoons  to  Providence,  I  ex- 
amined them  (hniriedly),  and  finding  some  defective  ones  concluded  the  whole  lot  was 
worthless.  I  went  out  once  afterwards  to  get  some  more,  but  did  not  find  them.  I 
DOW  think  the  cocoons  I  had  were  mostly  sound  in  September  or  October,  and  possibly 
may  be  now,  but  my  keeping  them  dry  and  generally  warm  all  this  time  may  have  de- 
Btroyed  their  vitality.    Such  as  they  are  I  mail  them  to  you  herewith. 

I  learned  from  E.  C.  Smith,  of  New  Sharon,  Franklin  County,  that  the  worm  in 
question  infested  the  hackmatacks  in  that  town  last  year.  Also  jfrom  Z.  A.  Gilbert, 
Secretary  Board  Aericullvire,  that  in  August,  1882,  he  made  a  trip  to  Aroostook  County, 
and.  my  inquiries  having  called  his  attention  to  the  matter,  he  looked  for  indications 
of  tne  presence  of  the  nackmatack  worm  and  saw  none.  He  was  acquainted  with 
them  at  home  in  Androscoggin  County.  • 

Very  truly  yours, 

CHAS.  G.  ATKINS. 

The  hackmatacks  in  the  region  near  to  and  south  and  southeast  of  the 
Eangeley  lakes,  and  near  PhQlips,  Me.,  were  also  defoliated  in  the  early 
part  of  the  summer  of  1882,  as  we  have  been  informed  by  Dr.  H.  G. 
Miller,  of  Providence,  E.  I,,  who  went  to  the  lakes  in  August. 

In  the  summer  of  1883,  we  found  the  females  laying  eggs,  and  young 
hatched  out  late  in  June  and  early  in  July,  from  Brunswick  to  Phillips, 
about  Lake  TJmbagog,  especially  at  Errol,  K.  H.,  and  by  the  middle  and 
last  of  July  the  trees  were  nearly  stripped  of  their  leaves  throughout 
Maine,  and  many  trees  were  fatally  injured. 

Its  ravages  in  New  Hampshire. — ^In  Franconia,  as  we  have  been  in- 
formed by  Prof.  W.  W.  Bailey,  of  Brown  University,  Providence,  the  hack- 
matacks were  stripped  of  their  leaves  about  the  middle  of  July,  1882 ; 
the  smaller  trees  suffering  most.  The  trees  were  observed  by  him  August 
10.  We  noticed  at  Errol,  on  TJmbagog  Lake,  numerous  trees  which  had 
been  killed  by  the  worms,  and  from  the  number  of  worms  seen  July  4th 
do  not  doubt  that  many  trees  in  that  section  were  at  least  partly  stripped 
a  week  or  two  later. 

Its  appearance  in  Massachusetts. — ^We  learn  from  Mr.  Andrew  Mchols 
that  the  European  larches  were,  in  1882,  attacked  by  "  worms  ^  in  the 
vicinity  of  Danvers,  Mass.  In  July,  1883,  the  worms  abounded  on  the 
same  trees,  specimens  being  sent  us  by  Mr.  Nichols.  We  observed  worms 
at  work  in  July,  1883,  on  the  European  larch  at  Lawrence,  Mass.,  and 
they  were  also  destructive  at  Danvers,  Mass.  Prof.  0.  S.  Sargent,  di- 
rector of  the  Arnold  Arboretum,  Brookline,  Mass.,  and  special  agent  of 
the  United  States  Census,  Forestry  Division,  writes  us  as  follows : 

I  have  not  heard  of  any  injury  to  our  native  hackmatacks.  Three  or  four  years  ago, 
however,  I  noticed  that  specimens  of  the  European  larch  in  this  immediate  neigh- 
borhood were  suffering  from  the  attacks  of  a  larva,  which  I  gathered  and  submitted 
to  Dr.  Hagen.    I  inclose  his  note  upon  the  subject. 

A  copy  of  Professor  Hagen's  letter  is  here  inserted: 

Museum  op  Comparative  Zoology, 

Cambridge,  Mass,,  July  7,  1881. 
The  larvae  belong  to  the  TenthredinidaB  (Hymenoptera^,  to  Nemattis  erichsonii  Hart. 
In  the  Canadian  Entomologist,  Vol.  XIII,  No.  2,  p.  37,  1881, 1  have  given  a  short  no- 
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tice  concerning  tbe  Mune,  sent  last  year  from  the  ArboTetnm.  The  mnienm  is  very 
rich  in  Nematuft,  but  does  not  possess  this  species,  which  is  Tery  rare  in  Enrope,  and 
has  only  twice  before  1840  been  observed  to  be  rery  obnoxions  to  the  larch  in  Hol- 
Btein  by  Tischbein  and  in  the  Harz  by  Saxesen.  Ratzebnrg,  in  his  last  work,  remarked 
oniy  that  it  is  rare,  but  may  prove  to  be  rather  obnoxious.  The  species  is^  so  far  as  I 
know,  not  described  among  the  United  Btates  species,  surely  not  under  its  original 
name. 

The  following  note  by  Dr.  Hagen, extracted  from  the  Canadian  Ento- 
mologist, is  the  one  referred  to  in  the  foregoing  letter : 

Nemaius  ericlisonii  on  Larix  eiiropcca. — ^A  large  number  of  larva>,  very  young  to  nearly 
full-grown,  some  probably  full-grown,  were  sent  living,  with  the  twigs.  The  larvso 
agree  perfectly  with  description  and  figure  in  Ratzebur^s  Forst-Insecten,  Tom.  HI, 
PI.  3,  Fig.  4.  The  species  is  not  represented  in  the  coUection  here,  neither  in  the  larva 
nor  in  the  imago  state.  It  is  not  mentioned  in  Mr.  Norton's  catalogue  of  N.  Am.  Ten- 
thredinidas.  I  have  to  remark  that  the  larvse  of  the  three  other  species  living  in  Eu- 
rope on  Larix,  viz,  Lyda  laricia,  Nemataa  aoleua,  and  compresaus,  from  their  description, 
do  not  agree  with  those  sent  to  me.  I  am  indebted  to  the  Harvard  Arboretum  and 
its  director,  Mr.  Charles  S.  Sargent,  for  these  specimens. — Canadian  Entomologist, 
Vol.  XIII,  Ko.  2,  p.  37, 1881. 

Its  appearance  in  Northern  New  TorJc. — ^Mr.  George  Hunt,  of  Providence, 
who  is  a  close  observer  of  plant  and  insect  life,  and  who  annually  visits 
the  Adirondack  region  ii^  the  vicinity  of  Scroon  Lake,  informs  us  that 
about  July  25  and  early  in  August  the  hackmatacks  were  seen  to  be 
entirely  defoliated,  no  leaves  being  left  on  the  trees  by  the  first  of 
August  5  he  observed  the  effects  of  the  worms  at  Horicon,  Warren 
County,  and  Scroon  Lake,  in  Essex  County,  as  well  as  at  Pottersville. 
The  region  aflfeoted  was  very  extensive,  covering  many  square  miles  in 
different  swamps.  No  worms  were  observed  in  1881.  He  has  presented 
us  with  some  of  the  worms,  which  are  of  full  size,  and  do  not  differ 
from  Maine  specimens.    They  were  fully  grown  July  28, 


HISTORY  OF  THE  SPECIES  AND  ITS  HABITS. 

Notwithstanding  the  efforts  made  to  rear  the  larvse  of  this  species 
last  summer,  no  perfect  insects  were  obtained,  the  cocoons  furnished  us 
by  Mr.  Atkins  having  been  all  parasitized  by  a  species  of  Pteromalus, 
a  parasite  of  the  hymenopterous  family  Chalcididse;  while  of  two  false 
caterpillars  which  si)iin  cocoons,  neither  had  hatched  up  to  the  time  of 
writing. 

On  referring  to  the  great  work  of  Eatzeburg  on  forest  insects,  the 
admirable  colored  figure  of  the  larva  of  Nemattis  erichsonii  which  he 
gives  exactly  represents  the  peculiar  style  of  coloration  of  our  worms; 
we  had  identified  it  as  perhaps  this  species,  or  as  the  young  of  one  rep- 
resenting it  in  this  country. 

It  appears  by  the  foregoing  extracts  that  Professor  Hagen  had  exam- 
ined the  larva  and  had  identified  it  as  Nematns  erichsonii.  We  are 
unable  to  find  any  diff'erences  in  the  larvae  from  the  figure  of  the  Euro- 
pean species,  and  the  cocoons  are  of  the  size  and  form  as  figured  by 
Eatzeburg.  A  descrii)tion  of  the  fully  grown  larva  is  not  given  by 
Eatzeburg.  The  eggs  are  described  by  Eatzeburg  (after  Tischbein)  as 
about  one-half  a  line  (J'")  long,  white,  transparent^  laid  in  a  row  upon 
and  within  the  young  larch  shoots.  The  following  is  a  free  translation 
of  his  description  of  the  saw-fiy,  which  he  calls  the  large  larch  saw-fly, 
and  figures  in  TheU  III,  PI.  Ill,  Fig  4. 

4-5'^'  long  and  wings  expandinfc  10-11 .'''  In  scnlptorin^  and  coloring  so  great  a  simi- 
larity with  N.  sepUntrionatia  i  tliat  it  would  be  mistaken  tor  it^  were  it  not  tor  the  tcusal 
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sooop-like  dilatatioQ  in  latter  speoiec ;  but  there  ia  in  place  of  the  wing-band,  only 
a  light  shade  in  the  largest  onbital  cell;  both  the  femoral  hooks  and  apophyses  are 
almost  clear,  the  wing-angle  of  the  prothorax  brownish  white;  the  whitish  femoral 
rings  are  only  clear  on  the  hinder  legs,  and  on  the  abdomen  at  most  the  four  middle 
rings  are  reddish-brown.  The  punctures  are  finer  than  in  If,  septentrimaliSf  especially 
on  the  scatellum  and  on  the  rather  shining  mesostemnm. 

Batzeburc;  states  that  he  himself  has  not  observed  this  Insect,  which 
occurs  in  Germany  and  other  parts  of  Enrope.  It  appeared  on  the 
larch  in  the  Harz  Mountains  as  well  as  in  the  plains  of  Holstein.  The 
larvfiB  are  social,  bat  do  not  occur  in  such  thick,  crowded  clusters  as  do 
those  of  Lophyrus.  The  flies  make  their  appearance  toward  the  mid- 
dle of  June.  The  eggs  are  laid  usually  in  a  single  row  on  the  upper 
end  of  the  young  shoots,  two  or  three  sometimes  being  placed  together 
along  the  shoot.  The  eggs  are  inserted  in  a  little  slit  made  by  tbe  ovi- 
positor under  the  epidermis.  They  hatch  at  the  end  of  June  and  early 
in  July,  and  the  larvae  stop  eating,  becoming  fully  grown,  toward  the 
middle  of  August.  They  then  fall  from  the  trees  and  spin  their  cocoons 
under  the  moss ;  here  they  pass  the  winter,  and  in  the  following  May 
enter  the  chrysalis  state  within  the  cocoon,  to  appear  as  four- winged 
flies  in  June.  From  a  forestry  point  of  view,  adds  Batzeburg,  the  insect 
might  become  injurious  since  the  larvse  have  already  in  certain  seasons 
abounded  on  the  larches  in  sufficient  numbers  to  attract  the  attention 
of  forestry  officers  in  Holstein. 

The  habits  of  the  American  worm  are  evidently  like  those  of  the 
European  species ;  and  it  is  very  probable  that  the  insect  is  common  to 
both  Europe  and  Northeastern  America.  At  any  rate  our  species  could 
not  have  been  introduced  with  European  larches,  since  its  ravages  have 
been  committed  in  the  wilder,  less  frequented  portions  of  Maine,  iN'ew 
Hampshire,  and  l^ew  York,  as  well  as  on  the  seaboard  in  towns  long 
settled.  In  brief,  the  habits  of  our  species  are  as  follows:  The  eggs  are 
laid  in  the  terminal  young  shoots  of  the  larch  from  about  the  middle 
of  June,  in  Massachusetts,  to  the  early  part  of  July  in  Korthern  Maine, 
the  larv»  feeding  on  the  leaves  late  in  June,  and  in  July  and  early  August 
By  the  last  of  July  to  the  first  week  in  August,  according  to  the  lati- 
tude, the  worms  are  nearly  fully  grown,  while  a  few  half-grown  ones  oc- 
cur on  the  trees  in  Maine  in  the  last  week  of  August  and  the  early  days 
of  September.  It  is  very  doubtful  whether  there  are  two  broods.  We 
will  now  give  a  more  detailed  account  of  its  habits. 

The  eggs  had  all  hatched  by  June  23-28 ;  few  were  to  be  found  at 
Brunswick,  although  the  incisions  made  by  the  female  were  commonly 
observed.  The  female  saw-fly  makes  about  a  dozen  incisions  in  the  ter- 
minal young,  fresh,  green  shoot,  sometimes  in  one  of  the  side  shoots 
next  to  the  terminal  one':  iudging  by  the  shape  of  the  hole,  the  eggs 
are  of  the  shape  described  by  Batzeburg,  ♦.  e.,  oval  cylinorical  and 
about  1.5°""^  in  length.  The  eggs  are  placed  in  two  rows,  alternating, 
not  exactly  parallel,  one  being  placed  a  little  in  advance  of  the  other. 
The  eggs  are  Inserted  at  the  base  of  the  fresh,  soft,  young,  partly-devel- 
oped leaves  of  the  new  shoot,  which  is  usually  by  June  20-30,  only  about 
an  inch  or  an  inch  and  a  half  in  length.  The  presence  of  the  eggs  causes 
a  deformation  of  the  shoot,  which  curls  over,  the  incisions  being  in  all 
cases  observed  on  one  (the  inner)  side  of  the  shoot.  In  many  cases  a  la^t 
year's  shoot  was  observed  with  the  scars  of  the  incisions  on  the  con- 
cavity of  the  shoot.  That  the  incisions  were  made  by  the  saw-fly  was 
proved  by  finding  a  freshly-hatched,  but  dead,  larva  in  one  of  the  holes. 
Sometimes  one  or  two  of  the  leaves  die  in  consequence  of  the  wounds 
made  at  their  base. 
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After  the  foregoing  lines  were  written  we  fortunately  observed  a 
female  in  confinement,  June  29,  while  engaged  in  the  process  of  oviposit- 
ing ;  we  should  judge  that  the  operation  of  sawing  the  slit  and  depositing 
the  egg  required  not  less  than  five  minutes,  and  perhax>sn6t  much  more 
than  that  length  of  time.  The  fly  had  been  evidently  at  work  for  some 
time  previous,  as  a  number  of  eggs  had  been  laid  along  the  shoot;  she 
had  begun  at  the  farther  end  and  worked  down  to  the  base  of  the  new, 
fresh,  green  shoot.  She  stood  head  downward  while  engaged  in  making 
the  puncture,  and  was  not  disturbed  by  our  removing  the  larch  twig 
from  the  glass  jar  and  holding  it  in  our  hand  while  watching  the  move- 
ments of  the  ovipositor  under  a  Tolles  triplet.  The  two  sets  of  serrated 
blades  of  the  ovipositor  were  thrust  obliquely  into  the  shoot  by  a  saw- 
ing movement ;  the  lower  set  of  blades  was  most  active,  sliding  in  and 
out  alternately,  the  general  motion  being  like  that  of  a  hand-saw.  After 
the  incision  is  sufficiently  deep,  the  egg  evidently  passes  through  the 
inner  blades  of  the  ovipositor,  forced  out  of  the  oviduct  by  an  evident 
expulsive  movement  of  the  muscles  at  the  base  of  the  ovipositor.  The 
slit  or  opening  of  the  incision  after  the  egg  has  passed  into  it  is  quite 
narrow  and  about  If™™  in  length.  While  engaged  in  the  process  the 
antenna  are  motionless,  but  immediately  after  the  ovipositor  is  with- 
drawn they  begin  to  vibrate  actively,  the  insect  being  then  in  search  of 
a  site  for  a  fresh  incision. 

After  making  the  foregoing  observations  we  found  at  Phillips,  Me., 
July  1,  and  at  Errol,  K.  H.,  July  4^  numerous  twigs  containing  eggs,  and 
the  flies  were  also  observed  upon  the  trees  ovipositing.  Although  the 
slit  is  at  first  closed,  as  soon  as  the  embryo  increases  in  size  the  twigs 
swell  where  they  have  been  incised  by  the  ovipositor,  and  the  slits  en- 
large and  gape  more  or  less,  becoming  much  larger  ana  more  conspicuous 
than  when  the  eggs  are  first  deposited.  It  would  thus  appear  that 
ovix>o8ition  takes  place  about  a  week  later  in  the  vicinity  of  Brunswick, 
Me.,  than  in  Essex  County,  Massachusetts,  and  about  a  week  later  in 
Northern  Maine  and  New  Hampshire  than  on  the  coast  at  Brunswick. 

When  the  larva  hatches,  the  incision  gapes  open,  leaving  an  ovid  hole. 
Out  of  this  gape  the  larva  creeps,  and.it  rarely  eats  the  terminal  shoot, 
but  crawls  upon  the  leaves  of  the  whorls  next  to  the  terminal  shoot. 
At  first  it  nibbles  one  side  of  the  needle  or  leaf,  leaving  it  half  eaten 
and  rough,  serrate,  and  partly  withered  along  the  edge.  The  half- 
eaten,  withered  leaves  of  unequal  length  in  a  whorl  on  the  ends  of  the 
smaller  branches  enable  one  to  detect  the  presence  of  the  young  worms 
on  the  tree. 

Usually  after  the  young  larvse  have  shed  their  first  skin,  they  collect 
on  the  verticils  of  the  larch  and  almost  invariably  begin  to  eat  the 
needles,  one  after  another,  beginning  at  the  distal  end  and  eating  the 
leaf  obliquely  until  only  a  short  stump  is  left;  in  this  way  one  verticil 
after  another  is  eaten,  and  when  the  worms  are  half-grown  they  occa- 
sionally collect  around  the  main  stem  of  the  twig  in  singular  clumps  or 
clusters,  the  hinder  part  of  the  body  curled  over  their  backs,  and,  owing 
to  their  oblique  posture  in  reference  to  one  another,  appearing  like  a 
ball  of  worms.  This  singular  appearance  was  briefly  noticed  by  Batze- 
burg.  The  castings  or  excrement  are  long,  cylindrical,  more  or  less 
truncated  at  each  end.  Our  saw-fly  differs  slightly,  as  has  been  de- 
scribed, fix)m  the  German  in  the  eggs  being  laid  at  the  base  of  the  leaves 
on  the  newly-grown  shoots,  rather  than  on  or  just  under  the  epidermis 
of  the  last  year's  shoots,  where  we  have  repeatedly  and  in  vain  searched 
for  them.  The  larvse  were  observed  to  hatch  out  firom  June  20  to  30  at 
Brunswick,  Me. 
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The  larvsB  appear  to  attain  their  fall  size  in  about  five  to  seven  days 
after  hatching ;  certainly  less  than  or  not  more  than  ten  days.  There 
appear  to  be  bat  three  molts  or  changes  of  skin,  t.  e.^  four  stages  of  the 
larvaB.  In  casting  the  skin,  the  head  splits  open  along  the  median  line 
of  the  vertex,  and  the  epicraniam  or  sides  of  the  head  split  apart  on  each 
side,  leaving  the  clypeus  and  labrom  in  place;  then  the  body  is  drawn 
out  of  the  rent,  the  skin  adhering  to  the  needle  or  leaf. 

DESCRIPTION. 

The  egg,— Blender,  cylindrical,  tapering  rapidly  towards  each  end.    Length,  1.2»™. 

Larva  at  the  time  of  hatching. — ^The  head  verv  large,  mnoh  wider  and  higher  than  the 
body  before  the  latter  fills  oat  from  eating;  dnsky  or  smokv  green,  not  ulack,  darker 
in  front  on  the  clypeas  and  labmm  than  elsewhere;  eyes  black;  thoracic  legs  smoky 
green.  Body  uniformly  pea-green;  the  head  and  thoracic  legs  soon  become  darker, 
and  the  body  fills  oat  and  becomes  a  Uttle  larger  after  the  larva  has  taken  food. 
Liength,  S-S-S™". 

Larva  after  the  first  moll.— ;Body  pale  green,  withoat  the  glaacons  pearlv  bloom  of 
the  two  later  stages;  head  and  thoracic  feet  black;  the  segments  wnnkled  as  in  the 
adnlt;  bat  the  short  black  spines  of  the  two  later  stages  are  not  to  be  seen.    Length, 

Larva  after  the  second  molU — ^It  now  has  the  peculiar  glaucous-green  bloom  of  the 
adult  on  the  upper  part  of  the  body,  the  body  being  pale  pea-green  beneath  and  low 
down  on  the  side,  while  the  black  epines  on  the  abdominal  segments  are  distinct  and 
arranged  as  in  the  fall-fed  worm.    Length,  12™™. 

Larva  of  fourth  and  last  stage  (PI.  lU,  Fig.  lb).  Length  at  first,  14>16nB.  Body 
with  three  pairs  of  black  thoracic  and  seyen  pairs  of  aba<>minal  legs,  the  color  of  the 
nnder  side  of  the  body.  (The  larva  may  be  distinguished  from  Lophyrus  worms  by 
having  one  pair  less  of  abdominal  legs,  the  latter  having  eight  pairs.)  Body  rather 
long  and  slender;  less  plump  than  in  the  Lophyrus  abieUke,  Head  round,  jet-black  (it 
is  usually  reddish  in  Lophyrus);  seen  from  m  front,  regalarly  circular,  mandibles 
4-toothed;  maxill»  4-jointed,  the  joints  longer  than  in  Lophyrus;  the  mala  or  inner- 
most lobe  broad  and  large  at  the  end,  with  about  ten  stiff  long  Het»  (in  Lophyms  the 
mala  is  much  smaUer,  with  only  three  very  short  set»  or  stiff  spines).  The  body  is 
of  a  peculiar  glaucous-green  color,  like  that  of  the  under  side  of  the  leaves :  the  glau- 
cous-green dorsal  region  is  plainly  separated  from  the  paler  under  side  of  tne  body  by 
a  definite  line.  There  are  no  lateral  stripes  or  spots.  The  first  three  (thoracic)  seg- 
mente  behind  the  head  are  plain,  with  no  minute  warts;  but  around  each  abdominal 
segment  except  the  last  run  two  parallel  double  rows  of  minute  dark  dots  or  warts, 
but  with  no  minute  short  hairs  as  are  seen  in  Lophwrus  ahietis,  while  the  supra-anal 
plate  is  free  from  such  dots  and  hairs.    Length  just  before  transformation,  IS™™. 

The  worm  is  at  once  distinguished  firom  any  other  saw-fly  larva,  on  pines,  spruce, 
and  firs,  by  its  hffger  size,  its  color,  and  by  its  jet-black  head  and  its  seven  pairs  of 
abdominal  legs. 

Cocoon, — ^Larger  and  darker  than  tSiat  of  Lophyrue  aXnetis.  Length,  10"^ ;  diame- 
ter, 5«». 

The  imago  or  saw-fly  (5  females).^A  very  large,  thick-bodied,  black  species,  with 
abdominal  segments  2  to  5,  and  part  of  the  sixth  bright  resin-red. 

Head  black ;  maxillary  and  labial  palpi  pale  whitish  flesh-color.  Antenme  tapering 
to  the  end.  black,  9-iointed;  the  scape  witn  two  small  short  joints,  the  second  snorter 
than  the  first;  the  nagellnm  7-joiuted,  the  second  joint  considerably  shorter  than  the 
first,  and  slightly  longer  than  the  third;  the  two  terminal  joints  of  equal  length  and 
slightly  paler  than  the  rest  of  the  antenne.  The  clypens  and  especiaUv  the  labmm 
covered  with  white,  stiff,  short  hairs,  as  also  the  gen»  in  front.  Head  and  thorax 
uniformly  black,  under  the  triplet  seen  to  be  pilose.  Basal  segment  of  the  abdomen 
black,  segments  2  to  5,  bright  resinous  red,  including  the  basal  third  of  the  6th,  this 
segment  beneath  being  entirely  red. 

First  and  second  pair  of  legs,  including  the  trochanters,  pale  fiesh-color,  the  femora^ 
however^  somewhat  reddish  and  tipped  at  the  distal  end  above  with  black ;  the  thira 
pair  of  lemora  red,  like  the  abdomen,  black  at  tip ;  tibiss  pale,  black  on  the  outer 
third;  tarsi  black,  the  nnder  spines  pale,  inolading  the  base  of  the  claws.  End  of 
abdomen  and  ovipositor  black.  Wings  with  the  costa  as  fur  as  the  stigma  reddish; 
stigma  and  veins  olack.  Only  three  sabcostal  colls,  the  basal  squarish,  one  not  being 
completed,  a  short  obsolete  vein  projecting  from  near  thr  stigma. 

Length  of  body,  11™°» ;  of  antenna,  6.5™™ ;  of  fore  wing,  9™™ ;  expanse  of  wings,  26- 
21™™.    One  specimen  considerably  smaller  than  the  others. 

10  A— '83 
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REMEDIES* 

It  is  obvious  that  in  swamps  in  the  remoter  parts  of  the  country  these 
worms  cannot  be  subdued ;  they  will  run  their  course^  and  probably 
such  a  visitation  as  that  of  18dl-'82  will  not  happen  again  for  a  term  of 
years.  To  prevent  their  killing  shade  trees,  particularly  small  ones, 
iarriug  the  trees  will  prove  a  good  remedy,  the  worms  once  shaken  off 
the  tree  cannot  ascend  the  trunk,  as  they  do  not,  like  canker  worms, 
climb  trees  or  let  themselves  down  by  a  thread.  Small  trees  may  also 
be  showered  with  solutions  of  Paris  green,  or  the  various  fluid  insecticides 
recommended  in  the  recent  reports  of  the  Entomologist  of  the  Depart- 
ment of  Agriculture. 

PARASITES. 

A  number  of  cocoons  sent  us  in  1882  by  Mr.  Atkins  were  found  to  be 
in  every  case  tenanted  by  a  minute  chalcid  parasite,  belonging  to  the 
genus  Pteromalus.  If  new  it  may  be  called  Pteromalus  nematicida 
(Plate  XII,  Fig.  8).  About  a  hundred  of  these  issued  from  the  cocoons 
in  tiie  breeding-box  during  May,  1883.  This  parasite  must  therefore  be 
a  most  destructive  enemy  of  the  larch  worm. 

We  also  noticed  several  bugs,  a  species  of  PodisuSj  near  the  common 
spinostis,  preying  upon  the  fully-grown  worms ;  it  ascends  the  trees  and 
pierces  the  worm  with  its  beak,  carrying  it  down  the  tree  and  sucking 
its  blood,  rendering  it  lifeless. 

THE  SPRCJOBBUD  TORTRIX. 

{Tartrixfumiferana  Clemens.) 
Order  Lbpidoptera;  family  Tortrioid^. 
[Plate  III,  Fig.  3.] 

The  most  destructive  enemy  of  the  spruce  and  fir  in  Lincoln,  Sagad- 
ahoc, and  Cumberland  Counties,  Maine,  is  the  Spruce  Tortrix. 

The  habits  of  this  insect  while  in  confinement  have  been  studied  by 
Prof.  C.  H.  Fernald,  of  the  Maine  State  Agricultural  College,  Orono, 
Me.,  and  his  account  published  in  the  American  Naturalist  for  January, 
1881.  In  the  account  of  the  ravages  of  a  caterpillar  on  the  spruces 
on  the  coast  of  Maine  in  Bulletin  7  of  the  United  States  Entomolo- 
gical Commission,  we  refer  to  this  insect,  which  we  were  unable  to  iden- 
tify, as,  after  repeated  search  in  the  latter  part  of  the  summer,  we  failed 
to  discover  any  traces  of  the  insect  in  any  stages.  In  our  account  we 
gave  greater  prominence  to  the  operations  of  borers  and  bark  beetles 
than  to  those  of  this  caterpillar;  and  while  considerable  damage  was 
undoubtedly  done  to  spruces  and  firs  in  Sagadahoc  and  Cumberland 
Counties  by  those  beetles,  from  farther  inquiries  and  field-work  carried 
on  in  June  and  July,  1883,  in  different  parts  of  Maine,  we  now  have 
little  doubt  but  that  the  destruction  of  spruces  and  firs  along  the  coast 
of  the  State  was  mainly  due  to  the  attacks  of  this  insect. 

The  difi'erent  climatic  causes  alleged  to  destroy  forest  trees  in  general, 
would,  in  the  present  case,  have  injured  pines  and  hard- wood  trees,  as 
well  as  spruces  and  ftrs.  and  the  destruction  would  have  been  general ; 
whereas  the  trees  have  been  killed  by  a  caterpillar  which  is  not  known 
to  live  upon  pines  nor  any  trees  but  spruce,  fir,  and  occasionally  the 
hemlock  and  larch.  Individual  trees,  or  clumps  of  trees,  were  attacked, 
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whether  in  high  and  exposed  situations  or  in  hollows ;  occasionall  j  from 
saeh  centers  the  worms  seem  to  have  increased  and  spread  from  year  to 
year^nntil  all  the  trees  in  localities  several  square  miles  in  extent  were 
killed.  Moreover,  as  we  have  seen  in  the  case  of  the  attacks  of  the  larch 
worm,  the  defoliation  of  spruces  and  firs  repeated  two  and  perhaps  three 
summers  is  sufficient  to  either  kill  the  tree  outright,  or  so  weaken  it  that 
bark-boring  beetles  can  complete  the  work  of  destruction.  We  are  now 
inclined  to*  the  opinion,  then,  that  the  Bud  Tortrix  is  the  sole  or  at 
least  main  cause  of  the  destruction  of  spruces  and  firs  in  Cumberland 
and  Sagadahoc  and  Lincoln  Counties,  Maine,  and  that  by  their  attacks 
they  render  the  trees  liable  to  invasion  by  hosts  of  bark  beetles. 

ITS  HABITS  ANB  TBANSFOBIMATIONS. 

The  spruce-bud  worm,  as  we  observed  in  Cumberland  County,  also  at 
Phillips,  and  near  the  Eangeley  Lakes,  on  the  road  from  Phillips  to 
Bangeley,  where  the  trees  by  the  roadside,  as  weU  as  in  the  woods, 
were  attacked  by  them,  so  that  they  looked  as  if  a  light  fire  had  passed 
through  them,  feeds  upon  the  leaves  or  needles  of  the  terminal  shoots, 
both  the  first  and  previous  yearns  growth.  The  worm  gnaws  the  base 
of  the  needles,  separating  them  from  the  twig,  meanwhile  spinning  a 
silken  thread  by  which  the  needles  and  bud-scales  are  loosely  attached 
to  the  twig :  the  worm  moving  about  in  the  space  between  the  twig  and 
the  loosened  needles  and  bud-scales,  and  not  living  like  many  leaf-rolling 
caterpillars  in  a  regular  tube. 

The  caterpillar  sometimes  draws  together  two  adjacent  shoots,  but 
this  is  rarely  done;  hence  while  it  is  at  work  it  scarcely  alters  the  appear- 
ance  of  the  tree,  and  its  presence  is  only  known  when  the  worms  are 
abundant  enough  to  partly  defoliate  the  trees. 

The  worms  in  June,  1883,  were  in  Cumberland  County  most  abundant 
where  the  dead  or  partially  dead  spruces  abounded ;  but  individual 
worms  could  be  obtained  by  beating  any  spruce  or  fir  in  any  locality, 
showing  that  in  years  of  immunity  ihrom  its  attacks  the  insect  is  a  com- 
mon and  widespread  species.  We  found  the  worms  most  abundant  in 
spruces,  firs,  and  even  hemlocks,  July  1  and  2,  between  Phillips  and  Eange- 
ley, but  after  passing  through  all  the  Eangeley  Lakes,  and  going  from 
Errol,  N".  H.,  to  Berfin,Gorham,  Jackson,  and  Conway,  K  H.,  we  found 
that  the  spruces  and  firs  throughout  Kortli western  Maine  and  the  White 
Mountain  regions  had  snfier(Kl  no  widespread  damage.  One  and  per- 
haps two  rather  extensive  tracts  of  dead  spruces  were  observed  at  a 
distance  from  the  stage  road  near  Eangeley,  but  throughout  the  vast 
spruce-clad  forests  observable  from  the  lakes  themHelves  no  such  tracts 
of  dead  trees  were  to  be  seen.  On  the  contrary,  the  spruce  forests  of 
the  Eangeley  Lake  region  appeared  to  be  as  green  and  fresh  as  any 
forest  we  have  ever  seen.  The  dead  spruces  at  the  water^s  edge  of  the 
middle  lakes  were  evidently  due  to  the  high  water  held  in  by  the  middle 
and  lower  dams  during  the  last  two  years.  As  in  any  forest,  there  were 
individual  dead  trees,  sometimes  small  clumps  of  them,  where  the  trees 
had  died  as  the  results  of  tornadoes  or  of  borers.  The  persons  living 
by  the  lakes,  lumbermen  and  others,  intbrmed  us  that  there  had  been 
no  extensive  destruction  of  evergreen  trees  in  this  region. 

The  spruce-bud  worm  attains  its  full  size  and  stops  feeding,  ready 
to  transform  to  a  chrysalis,  in  Cumberland  County  by  the  20th  to  30th 
of  June,  and  about  the  Eangeley  Lakes  and  in  the  White  Mountain 
region  a  few  days  or  nearly  a  week  later. 

When  about  to  change  to  a  pupa  it  remains  in  its  nulo  shelter  or 
hiding  place  under  the  loosened  leaves  of  the  shoot,  where  it  turns  to  8^ 
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cluryBalls,  without  spinning  a  regolar,  even,  thin  cocoon.  It  remains  in 
the  chrysalis  state  abont  six  days.  Those  pupating  at  Brunswick,  Me., 
June  28  and  29,  issued  as  moths  July  4  and  5.  When  the  moth  is  ready 
to  break  forth  from  the  pupa,  the  latter  wriggles  part  way  out  of  its 
hiding  place,  and  the  moth  issues,  leaving  the  rent  pupa  skin  projecting 
half  way  out  of  the  end  of  the  shoot.  The  moths  then  appear  finom  the 
first  to  the  middle  of  July.  July  16,  after  our  return  from  an  absence 
of  two  weeks,  we  found  that  the  moths  of  both  sexes  had  issued,  and  tiiat 
the  females  had  laid  their  eggs  in  curious  little  patches  on  the  sides  of 
the  breeding-box.  They  must  have  issued  about  the  5th  to  7th  of  July, 
and  immediately  laid  their  eggs,  as  in  odc  patch  the  shells  were  empty, 
with  a  small  orifice  in  the  shell,  out  of  which  the  larvae  had  crept. 
Another  patch  was  found  with  a  dark  spot  in  each  egg  showing  the 
headof  theembryocaterpillar :  these  hatched  July  18, 19.  It  thus  appears 
that  the  embryo  develops,  and  the  caterpillar  hatches,  in  about  ten  days 
after  the  eggs  are  laid. 

The  eggs  are  very  curious  and  very  unlike  those  of  most  moths.  They 
are  pale  green,  scale-like,  broad,  fiat  beneath,  moderately  convex  above, 
oval  cylindrical,  a  little  longer  than  broad,  and  in  all  those  which  I  ex- 
amined, both  those  containing  the  embryos,  and  those  which  were  empty, 
the  surface,  contrary  to  Professor  Femald's  statement,  was  under  a  lens 
seen  to  be  finely  but  irregularly  granulated.  The  shell  is  thin,  and  at  first 
unusually  soft  Length,  0.9-1.4°^"^;  breadth,  0.8- 1°^°».  The  patches 
were  abont  3°^  in  £ameter,  and  composed  of  as  many  as  30  eggs. 
The  eggs  overlapped  each  other  irregularly,  leaving  about  a  third  or 
fourth  of  the  surface  of  each  egg  exposed. 

From  the  form  and  size  of  the  egg-mass  it  is  evidently  attached  by  the 
moth  to  a  terminal  twig.  The  caterpillars  on  hatching  do  not,  as  Femald 
observes,  eat  the  shell.  They  hatch  about  or  soon  after  the  middle  of 
July,  and  it  is  most  probable  that  the  caterpillars  become  partly,  per- 
haps almost  wholly,  grown  before  the  end  of  autumn,  and  pass  the  winter 
among  the  terminal  shoots  of  the  tree,  to  finish  their  transformations  the 
following  June  and  July.  It  is  certain  that  there  is  but  a  single  brood  of 
caterpillars.  Professor  Femald,  in  his  article  in  the  American  Naturalist^ 
describes  the  process  of  egg-laying.  He  has  bred  from  the  worms  an 
ichneumon  {Pimpla  eonquisitor)^  several  dipterous  parasites  and  a  hair- 
snake.  We  have  found  the  insect  to  be  remarkably  free  from  parasites, 
having  bred  about  25  of  the  moths  without  rearing  any  parasites. 

DESCRIPTIVE. 

Larva,  iirai  «i<we.— When  first  batched  the  yomi|f  oaterpUlar  is  uniformly  pale  pea- 
green,  with  a  yellowish  tint.  Head  dark  brown,  but  the  cervical  shield  pale  amber, 
with  two  dark  dots  on  the  hinder  edge ;  hairs  nearly  half  as  long  as  the  body  is  thick; 
length  2.5™™.  At  this  time  the  young  worms  are  very  active,  letting  themselves 
down  by  a  thread  as  readily  as  when  fully  grown. 

Larva  before  last  molt— Body  not  quite  so  thick  as  full-fed  worm ;  more  uniformly 
rust-rod  brown :  the  piliferous  warts  duller  in  color,  sometimes  not  much  paler  than 
the  rest  of  the  body  towards  the  head,  though  higher  aud  more  distinct  towiuds  the 
end  of  the  body.  Head  black  and  prothoracic  shield  black,  the  latter  pale  on  front 
margin:  no  well-marked,  broad,  lateral,  yellowish-brown  band  such  as  characterizes 
the  adult.    Length  12-13™™. 

Larva  (fuU-fea), — Body  unusually  thick  and  stout,  taperiug  gradually  from  the 
middle  to  the  end,  and  slightly  flattened  from  above,  as  usual ;  heful  not  quite  so  wide 
as  the  body,  of  the  usual  form,  dark,  almost  black-brown,  but  lighter  than  before  the 
last  molt;  mouth-parts  dark^  with  paler  membranous  rings  at  the  articulations; 
antenniD  with  the  terminal  jomt  black. 

Prothoracic  shield  pale  brown,  paler  than  the  body,  with  a  pair  of  dark  blotches  on 
the  hinder  edge  in  the  middle,  and  other  scattered,  smaller,  cbrk,  irregular  blotches, 
of  which  two  are  situated  in  the  middle  of  the  front  edge,  the  latter  pale  whitish. 

Body  rich  umber-brown,  diffased  with  olive-green,  espeoially  on  the  sutures;  with 
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-reiy  conspionons  and  showy,  larse,  whitiah-yellow,  piliferous  waits,  forming  flat- 
tened minute  tnberole&  with  a  dark  center  from  which  the  hair  arises.  On  the 
top  of  the  second  and  third  thoracic  seffmonts  is  a  transverse  row  of  fonr  such  wuts 
on  each  segment ;  on  the  upper  side  of  the  abdominal  segments  are  four  warts  arranged 
in  a  short  trapezoid }  thev  are  far  apart  transyersely ,  but  unusually  near  toffe&er 
antero-j[K)sterior  to  the  body ;  on  the  penultimate  segment  is  a  median,  broad,  light- 
yellowish  spot  on  the  hinder  edge  of  tne  segment ;  a  large,  round,  convex  area,  form- 
ing the  supra-anal  plate,  from  which  arise  about  six  fine,  long,  pale-brown  hairs. 
Anal  legs  spreading,  with  two  or  three  piliferous  callosities ;  the  terminal  sennent  and 
anal  legs  concolorons,  with  an  iireeular,  broad,  pale-yellowish,  lateral  band  reaching 
to  the  prothoracio  segment,  and  sughtly  tinged  with  ferruginous.  In  this  band,  on 
the  side  of  each  segment,  is  a  pale-whitish,  flattened  wart,  directly  in  front  of  and 
adjoining  the  spiracle ;  i^ong  the  narrow,  lateral,  fleshy  ndge  on  each  segment  is  a 
long,  narrow,  pale-yellowish  wart.  Beneath  dull,  livid  greenish,  with  (on  each  seg- 
ment) a  transverse  row  of  fbnr  briffht-yellowish  warts,  concolorous  with  those  above; 
the  two  inner  ones  are  minate,  tne  outer  ones  much  larger.  Thoracic  legs  black- 
brown  ;  the  four  pairs  of  abdominal  median  legs  are  pale,  almost  whitish  j  all  the 
haiis  are  fine  and  light-brown  in  color,  and  one-half  as  long  as  the  body  is  broad. 
Length  Idm". 

Pupa. — ^Body  very  thick,  the  thorax  especially  unusually  swollen;  the  body,  soon 
after  changing,  pale  horn-colored,  striped  with  brown ;  antennse  and  legs  dark  horn- 
color  or  dull  tan-brown;  wings  pale,  with  the  veins  dark;  the  thorax  pale  horn, 
spotted  with  dark  tan-brown,  witn  three  irregular,  dark,  dorsal  stripes :  meso-scutel- 
lum  and  metanotum  dark;  abdominal  segments  above,  with  two  rows  ox  stout  spines ; 
a  lateral  row  of  dark  spots,  and  a  median  spot  on  the  two  basal  segments ;  similar 
spots  on  the  succeeding  se^ents  lengthenea  and  connecting  the  lateral  spots.  Be- 
neath are  two  irregular  rows  of  diflhse  spots  j  the  hinder  edge  of  the  segments  dark- 
ened; the  terminal  segment  uniform  dark,  shining,  tan-brownr,  ending  in  along,  stout 
pointL  on  each  side  of  which  are  two  tightly-curled  spines,  and  two  stouter  but  less 
ourled  larger  ones  at  the  end,  arising  from  a  common  base.    Length  12°^. 

The  wotA.— A  large  species,  with  a  stout  body,  and  larse  broad,  oblong  fore  wings; 
the  oosta  not  excavated  towards  the  apex,  but  fdll  ana  regularly  though  slightly 
curved,  the  apex  being  rectangular ;  head  and  body  umber-brown.  Palpi  very  stout ; 
terminal  Joint  short.  Fore  wings  umber-brown,  the  brown  sometimes  replaced  by  rust- 
led ;  ground-color  bluish-slate ;  on  the  inner  fourth  of  the  costal  edge  are  four  unequal, 
triangular,  brown  spots,  the  second  and  fourth  connecting  with  an  elongated  trans- 
verse orown  patch  in  tne  middle  of  the  wing.  From  a  point  at  or  just  within  the 
middle  of  the  costa  a  very  oblique,  distinct,  broad»  brown  band  crosses  the  wing  in  a 
Eigzitf  course,  ending  at  or  near  the  outer  third  of  the  internal  edge  of  the  wing.  This 
broad  band  extends  out  towards  or  connects  with  a  pre-apical  brown  paten  on  the 
costa ;  it  also  sends  an  angle  inwards  behind  the  median  vein,  and  again  another  angle 
outward  opposite  the  inwardly-directed  angle.  There  are  often  two  distinct,  costal, 
whitish  dote  (sometimes  wanting)  just  before  the  apex,  while  the  apex  itself  is  brown. 
There  is  also  a  large  brown  patch  in  the  middle  of  tne  wings  near  the  outer  edge. 
There  are  numerous  fine,  short,  transverse,  brown  lines  dividmg  the  wing  into  sqaares 
or  checks,  bordered  with  brown.  The  bands  and  short  lines  are  more  or  less  confluent 
or  separate,  varying  much  in  this  respect.  Some  females  differ  in  the  umber-brown 
being  bright  rnst-red,  and  the  clay-blue  pale  ferruginous  brown,  while  the  broad, 
median,  sigsag  band  is  umber-brown  on  the  edges  and  bright  rust-red  in  the  middle, 
and  the  wing  is  covered  with  an  irregular  network  made  by  the  short  transverse  and 
longitudinal  dark-brown  lines  enclosing  rust-red  or  smoky-red  patches. 

Legs,  body,  and  hind  wings  glistening  umber-brown ;  tarsi  ringed  with  pale  brown. 
The  abdomen  of  the  female  is  very  stout ;  that  of  the  male  ending  in  a  long,  distinct, 
hairy  tuft.  Describedfrom  perfectly  fresh  specimens,  5^;  8$.  Length  of  body  ^10"™; 
of  fore  wing  10-12"™;  expanse  of  wings  19^22"™, 

THE  SPRUCE  NEMATUS. 

(^Nematus  integer  Say.) 

Order  Hymenopteba;  family  Tenthbedinidje. 

[Plate  Xm,  Figs.  6,  6a,  6&,  6c.] 

Although  this  insect  is  not,  so  far  as  known,  especially  destractive  to 
evergreen  trees,  yet  it  is  common  over  the  Northern  States  and  may  at 
times  prore  obnoxious.  It  occurs  on  the  spruce  in  Maine  iu  the  latter 
part  of  summer,  and  feeds  separately,  not  being  gregarious  as  in  most 
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species  of  Lophyras  or  the  Larch  Kema4ns.  It  is  possible  thai  the  fly 
escai)es  firom  the  oocoon  in  the  antamn,  but  as  a  rule  it  without  doubt 
passes  the  winter  in  the  cocoon,  the  fly  making  its  appearance  in  the 
late  spring  and  early  part  of  June,  specimens  having  been  found  dead 
in  the  breeding-box  in  the  middle  of  May. 

DESCRIPTION. 

The  laixa. — ^The  body  is  long,  broadpr  than  the  head ;  pale  pea-green ;  of  the  cok»r 
of  the  leaves  of  the  Rprnce  among  which  it  freds.  The  head  is  smooth,  of  the  same 
color  as  the  body,  ivith  a  dark  x»at>o.h  ext'ending  upward  behind  each  eye.  Body  not 
spotted,  but  with  a  dorsal  dark  green  trtripe,  bordered  on  each  side  with  whitish 
giaucoaa  green .  Along  the  body  is  a  lateral  conspicuous  broad  white  stripe,  the  stri^ 
much  scalloped  below.  Body  beneath,  aud  abdominal  legs,  uniformly  greiea ;  thoracis 
legs  pale  honey  yellow,  except  at  base.    Length  XT'"™. 

Cocoon. — Of  the  usual  oval  cylindrical  form;  of  a  pale  horn  color,  of  tiie  usual 
density,  the  walls  being  opaque.    Length  IS"**";  diameter  4"*"». 

The  eaiC'fly  {imago)  i*4  femalrs]. — Antennre  9-jointed;  flagollum  minutely  hizaute, 
7-jomted,  the  two  basal  joints  otliagollmu  equal  in  length ;  head  and  body  dull  amber 
^Uow  (testaceous);  eyes  black;  ocelli  situated  in  a  dark-brown  i>atch;  a  black 
irregularly  triangular  spot  above  the  insertion  of  each  antenna,  being  sitnated  in  a 
pit  between  the  eyes  and  the  inner  edge  of  the  broad  orbit«.  A  single  minute  trian- 
gnlar  black  spot  between  the  antenute ;  clypeus,  labruQi^  and  palpi  pale  doU  amber 
(testaceous),  concolorons  with  the  head ;  the  mandibles  dark  at  tips. 

Frothorax  above  not  6i>otted.  Mesonotum  with  three  longitudinal,  dark,  broad 
Btripes ;  prsiscntnm  dusky  reddish  brown,  pale  on  the  sides ;  on  the  middle  of  each 
half  of  tne  scutum  a  broad  blackish  band  reaching  the  fixnit  edge,  but  itot  extending 
posteriorly  behind  a  point  parallel  with  the  apex  of  the  scntellum.  Behind  and  be- 
tween the  ends  of  these  dai'k  bands  are  two  smaU  dark  spots.  Scntellum  on  the 
posterior  half  dark  brown ;  the  metascutum  is  black.  Sides  of  the  thorax  and  beneath 
pale  faded  amber  (testaceous),  with  a  triangular  black  spot  on  the  sides  of  the 
prothorax  below  and  in  front  of  the  wings. 

Abdomen  of  the  same  color  as  the  rest  of  the  body,  but  on  the  sides  and  beoMatfa 
with  a  greenish  tinge ;  above  black,  especially  towards  the  base,  next  to  the  tiboraz ; 
the  segments  above  b6ing  banded  transversely  with  black  on  segments  1*8^  the  biuidB 
growing  shorter  (transversely)  behind,  until  on  the  8th  segment  the  dark  band  is 
Bcaroely  wider  than  long ;  the  black  bands  extend  on  each  side  of  the  front  edge  of 
eaoh  segment,  forming  a  point  on  each  side.  Under  side  of  meao-  and  metathorax  a 
little  dnskv. 

Foze  and  middle  pair  of  legs  testaceous;  extreme  tips  of  tibi^  and  tarsal  joints  with 
a  very  narrow  blacK  ring ;  last  tarsnl  joint  with  tlie  pad  (pulvUlus)  and  end  of  claws 
dark.  Hind  legs :  femora  in  color  t>estaceous ;  tibiie  a  little  dusky,  piUer  towards  the 
femora ;  all  the  tarsal  joints  equally  dusky.  Ovipositor  at  base  reddish  horn  color, 
tip  blackish.  Wings  with  the  veins  blackish  brown  ;  costal  edge  paler ;  stigma  dark 
testaceous;  4  subcoHtal  cells,  the  1st  or  innermost  4<sided,  subquadrate.  LengtJi  of 
antenna  S"*"^  j  length  of  body  without  antenna  8""" ;  length  of  a  fore  wing  8»™. 

Note. — This  agrees  in  all  respects  with  Mr.  Norton's  description  of  Nematus  integer 
Say,  var.  a  (Trans.  Amer.  Ent.  i,  216).  It  is  recorded  from  Maine,  Massachnsetta, 
Connecticut,  New  York,  Pennsylvania,  and  Indiana.  It  thus  seems  to  be  a  widely 
distributed  species.  It  is  closely  allied  to  Say's  N.  veriebraUis  and  to  Norton's  A.  triU^ 
neatuBj  but  the  pale  fore  and  middle  tarsi  and  tiie  greenish  tint  distinguish  it.  The 
description  of  the  larva  is  taken  from  Bulletin  7,  U.  S.  £nt.  Comm.,  p.  234,  No.  20. 


THE  HEMLOCK  GELECHIA. 

Gelcchia  ahietkella^  n.  sp. 

Order  Lepidopteea  j  family  Tineid-B. 

[Plate  ni,  Fig.  2j  Plate  XIH,  Figs.  7,  7a,  11.] 

DuriDg  the  spring  of  1883,  the  hemlock  trees,  large  and  small,  in  the 
vicinity  of  ProAddence,  R.  I.,  were  observed  to  be  much  disiignred  by 
the  .attacks  of  a  small  Tiueid  worm,  causing  sere  and  dead  patches  of 
leaves  on  the  smaller  branches  and  twigs  of  both  large  and  small  trees. 
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The  small  pale-green  caterpillars  bite  off  firom  six  to  eight  leaves^  con- 
Btracting  a  broad  flat  irregular  case ;  the  leaves  on  being  separated  from 
the  twig  taming  red  or  yellowish,  thus  forming  a  conspicuous  patch. 
This  rude  case  is  held  together  with  silk,  the  worm  living  in  a  rude 
silken  tube^  and  feeding  upon  the  inside  of  the  leaves.  The  length  of 
this  tube,  within  which  the  little  caterpillar  finally  changes  to  a  chrysalis, 
is  from  8  to  10°*"  in  length. 

The  worms  are  found  from  the  first  of  May  through  the  month  of 
June.  One  chauged  to  a  pupa  in  its  tube  about  the  2(K-25th  of  May, 
and  the  moth  (in  confinement)  appeared  June  1.  Other  chrysalids  were 
found  in  the  tubes  from  June  20  to  30,  the  moths  making  their  appear- 
ance early  in  July. 

The  moth  is  beautifully  marked,  and  probably  examples  occur  through- 
out the  summer.  Without  doubt  the  eggs  are  laid  on  the  twigs  or  leaves 
in  the  summer,  and  the  caterpillars  become  almost  full-fed  before  the 
winter,  hibematlug  in  their  cases,  becoming  active  in  the  spring.  The 
worms  are  prey<ed  upon  by  an  ichneumon,  the  oval  cocoon  with  one  pupa 
which  had  recently  transformed,  and  another  ready  to  imaginate  occur- 
ring in  the  cases  June  9th. 

DESCEIPTIVE. 

The  fulUgroion  larva. — Body  slender,  cjrlindrical,  not  flattened.  Head  of  the  normal 
form,  not  modified  in  shape  as  in  leaf-mining  larvsB ;  not  so  wide  as  the  body,  smooth, 
amber  colored.  Body  tapering  slightly  towards  both  ends,  pale  ffreen,  of  the  same 
hue  as  the  under  side  oi  the  leaves  of  the  hemlock.  Cervical  shield  well  marked, 
greenish  amber.  Each  segment  is  dorsally  divided  b^  a  transverse  suture  into  two 
slight  folds,  on  the  anteidor  and  larger  of  which  are  fouT  dark  men  piliferons  warts 
arranged  in  a  straight  line,  and  two  on  the  hinder  division  or  fold.  There  are  similar 
warts  on  the  sides  and  beneath.  Legs  6-)-^;  the  thoracic  feet  are  pale,  blackish  at 
tip.  The  four  pairs  of  abdominal  legs  are  concolorous  with  the  body.  The  supra-anal 
plate  amber-green,  with  a  few  long  setsB,  as  long  as  the  body  is  thick.    Length  6^*^. 

Pupa  (alive).— In  form  slender,  spindle-shaped,  the  head  considerably  narrower 
than  the  body,  CTadnally  tapering  from  the  thorax  to  the  end  of  the  body:  antennse 
and  wings  reaching  to  the  ninder  edge  of  the  5th  abdominal  segment.  End  of  the 
abdomen  rather  blunt  and  rounded,  with  a  few  very  fine  hairs,  iuong  the  side  of  the 
abdomen  a  row  of  short,  thick  spinules,  one  on  the  side  of  each  segment,  none  on  the 
back;  a  pair  of  such  spines  on  the  under  side  of  the  6th  segment.  Eyes  reddish; 
body  pale  amber,  with  a  greenish  tint  on  the  thorax.  The  two  terminal  segments 
darker  than  the  rest  of  the  abdomen^  and  concolorous  with  the  head.    Length,  4-5™». 

^Ae  moth. — Rich  bufif-yellow,  with  rich  eolden  and  white  scales.  Head  and 
thorax  white,  with  a  few  buflF-yellow  scales.  Pal^i  buff-yellow,  with  the  basal  joint 
somewhat  blackish  on  the  upper  edge ;  terminal  joint  long  and  slender,  with  two  black 
imperfect  rings,  the  tips  acute,  white;  eyes  black.  Antennie  black,  with  numerous 
fine  white  rings ;  they  scarcely  taper  to  the  tip.  Fore  wings  long  and  narrow,  of 
nearly  the  same  width  throughout ;  the  outer  edffe  much  rounded ;  the  ^nge  at  the 
outer  anele  long  and  dense :  Duff-yeUow,  with  white  and  golden  scales ;  costa  black 
at  base ;  oeyond  are  three  large,  nearly  equidistant,  long  black  costal  q[>ots  more  or 
less  connected  on  the  extreme  costal  edge ;  three  equidii^ant  black  points  on  the  sub- 
median  vein,  the  first  situated  op]K>site  a  point  half  way  between  the  two  basal 
costfd  spots;  the  second  opposite  the  end  of  the  second  costal  spot,  and  the  third  op- 
posite the  third  costal  spot ;  the  third  spot  is  sublinear  and  ends  on  the  edge  of  the 
wing  at  the  internal  angle.  On  the  costal  ptirt  of  the  apex  of  the  wing  is  a  curved 
row  of  four  black  spots,  the  fourth  situated  at  the  extreme  apex  of  the  wins,  and  on 
the  outer  and  hinder  edge  are  two  or  three  minute  black  dots,  between  whicn  and  the 
fringe  is  a  white  patch,  the  fringe  being  also  streaked  witn  white.  AU  the  black 
spots  are  more  or  less  edged  on  one  side  with  white  scales.  The  fringe  on  the  outer 
costal  half  is  lead  color  with  minute  black  scales  at  the  apex  of  the  wing.  Below  and 
within,  the  lone  silky  fringe  is  much  paler.  Hind  winn  very  narrow,  almost  linear 
at  tip,  and  with  the  fringe  concolorous  with  the  frijigeof  forewin^  below  and  within 
the  apex.  Body  and  legs  pale  glistening  buff-yellow.  Hind  tibi®  long,  with  a  wide 
fringe ;  first  pair  of  tibial  spines  twice  as  Ions  and  about  one-half  as  thick  as  ^ond 
pair ;  the  tarsi  ringed  with  black  and  white.  Length  of  body  5»"» ;  of  fore  wing  5«"" ; 
expanse  of  wings  Il»». 
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BIIPOBT    OF    PROGRESS  IIT  EXPERIMEISTS  ON    SCALE- 
HfSECTSy  WITS  OTHER  PRACTICAL  SUGGESTIONS. 

Bt  H.  G.  Hubbabd,  Special  Agent  of  Ihe  DivuUm, 

SOAP  EMULSIONS. 

Farther  experiments  with  kerosene  emulsions  prove  that  various  soaps 
can  be  readily  made  to  combine  with  the  oil,  and  that  the  soap  and 
kerosene  emulsions  are  as  effective  as  those  formed  with  milk.  The  use 
of  soap  materially  reduces  the  cost,  except  where  milk  is  abundant  and 
cheap,  as  is  very  seldom  the  case  in  Florida. 

Common  bar  soap,  soft  soap,  and  whale-oil  soap  have  been  tried  and 
found  to  be  almost  equally  good.  Whale-oil  soap,  when  of  good  quality, 
may  be  preferred,  as  it  is  stronger,  and!  adds  to  tiie  insecticidal  proper- 
ties of  the  emulsion. 

The  following  formula  is  one  which  has  proved  in  practice  useful 
where  a  moderate  quantity  of  emulsion  is  required.  It  gives  a  wash  of 
sufficient  strength  to  kill  the  eggs  of  the  scale-insects  commonly  found 
in  Florida: 

EBBOSENE  AND  SOAP  EHULSIONS. 

Formula. 

Kerosene. ^..».  2  gallons  =67  per  cent. 

Common  soap  or  whale-oil  soap i  pound  >      ««  ^^^  ^^^a. 

Water Igallon^-*^  per  oenii. 

Heat  the  solution  of  soap  and  add  it  boiling  hot  to  the  kerosene. 
Ohum  the  mixture  by  means  of  a  force-pump  and  spray-nozzle  for  five 
or  ten  minutes.  The  emulsion,  if  perfect,  forms  a  cream,  which  thickens 
on  cooling,  and  should  adhere  without  oiliness  to  the  surfebce  of  glass. 
Dilute,  before  using,  one  part  of  the  emulsion  with  nine  parts  of  cold 
water.  The  above  formula  gives  3  gallons  of  emulsion  and  makes,  when 
diluted,  thirty  (30)  gallons  of  wash. 

The  percentage  of  oil  can  be  increased  considerably  without  danger 
to  the  plant,  and  a  stronger  emulsion  may.  in  fact,  be  required  in  coping 
with  some  of  the  Ayndiotus  scales,  upon  wnich  we  have  had  no  opportu- 
nity to  experiment.  But  the  amount  of  kerosene  in  the  emulsion  cannot 
be  greatly  reduced  without  weakening  too  much  its  x>ower  as  an  insecti- 
cide. 

The  amount  of  soap  may  also  be  varied,  but  less  than  one  quarter  ot 
a  pound  to  the  gallon  of  water  forms  an  unstable  emulsion. 

After  another  year  of  experiment  and  practical  experience  in  the  use 
of  kerosene  emulsions  as  a  remedy  for  scale-insects  we  see  no  reason  to 
change  the  opinions  expressed  in  former  reports. 

The  distrust  of  kerosene  naturally  felt  at  the  outset  has  in  time  given 
place  to  confidence,  and  the  emulsions  are  now  widely  used  by  orange- 
growers  in  Eastern  Florida.  Many  groves  treated  with  kerosene  emul- 
sions have  been  under  ouv  own  observation,  and  the  results  have  been 
uniformly  beneficial.  Want  of  thoroughness  in  applying  the  wash, 
however,  frequently  renders  repeated  applications  necessary. 

The  invention  and  introduction  of  the  cyclone  nozzle  by  the  Depart- 
ment of  Agriculture  greatly  diminishes  the  labor  of  applying  the  liquid 
to  orange  trees  and  insures  success  with  ordinary  care  and  attention,  at 
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tbe  same  time  reducing  to  a  minimnm  the  amonnt  of  liquid  required 
and  the  expense  of  an  application. 

fTo  case  of  loss  or  permanent  iignry  resulting  from  the  use  of  kero- 
sene emulsions  has  come  to  our  knowledge,  although  the  reckless  use  of 
emulsions  imperfectly  formed,  or  of  unnecessary  strength,  may  be  ex- 
pected to  cause  defoliation  and  a  temporary  shock  of  greater  or  less 
severity. 

There  seems  no  longer  any  reason  to  doubt  that  in  kerosene  properly 
emulsified  and  diluted  we  have  a  nearly  perfect  remedy,  more  effective 
than  any  other  insecticide  in  destroying  scale-insects  and  having  as 
Blight  an  effect  upon  the  plant  as  can  probably  be  expected  from  any 
remedy  with  sufficient  penetrating  power  to  reach  and  kill  the  eggs  of 
these  insects. 

In  regard  to  the  physiological  action  of  kerosene  upon  the  orange, 
careful  observations  have  been  made  during  the  year.  They  confirm 
the  opinions  hitherto  expressed : 

1st.  That  kerosene  differs  from  most  other  remedial  agents  in  being 
entirely  harmless  to  tender  young  growth,  blossom  buds,  and  young  fhiit. 
It  may  therefore  be  applied  to  baring  trees  at  seasons  when  other  in- 
secticides  would  cause  more  or  less  loss  of  growth  or  of  fruit. 

2d.  That  the  shock  produced  by  an  overdose  is  felt  more  severely 
upon  devitalized  portions  of  the  plant,  and  is  not  appreciable  where 
there  is  full  vigor.  This  shock  is  quickly  followed  by  a  healthful  reac- 
tion, and  is  not  ordinarily  attended  with  any  serious  consequences,  such 
as  hardening  of  the  bark,  &c. 

3d.  That  extremes  of  heat  and  cold  increase,  sometimes  to  an  injurious 
extent,  its  action  upon  the  plant.  Applications  made  in  the  hot  sun, 
during  the  middle  of  the  day,  are  observed  to  cause  a  greater  amount 
of  defoliation  than  would  result  from  the  same  appUcation  made  at 
evening  or  in  the  shade. 

In  winter,  when  the  air  is  charged  with  moisture  and  the  nights  are 
cold,  with  frost  or  heavy  dews,  the  oil  does  not  evaporate  as  rapidly  as 
in  warm  or  dry  weather.  Applications  made  under  such  atmospheric 
conditions  sometimes  prove  unexpectedly  severe  and  cause  the  tree  to 
shed  all  its  leaves  or  even  kill  a  portion  of  its  branches. 

The  most.favorable  season  for  applying  kerosene  washes  is  undoubt- 
edly early  spring  or  as  soon  as  all  danger  of  frost  is  past.  The  shed- 
ding of  the  last  year's  leaves,  which  takes  place  naturally  after  the 
orange  tree  has  renewed  its  foliage  in  spring,  is  often  accelerated  by  the 
action  of  the  oil,  which  is  thus  made  to  appear  very  severe.  But  the 
loss  of  old  and  devitalized  leaves  is  of  slight  consequence,  and  in  the 
case  of  badly  infested  trees  is  a  positive  advantage,  as  the  leaves  in 
failing  carry  with  them  the  scales  most  difficult  to  reach  with  insecti- 
cides. 

Application  of  liquid  insecticides;  fineness  and  force  of  spray. — In  deal- 
ing with  an  enemy  so  thoroughly  protected  as  are  many  of  the  bark-lice 
liquid  insecticides  should  be  applied  in  as  fine  a  spray  as  possible,  or  at 
least  in  moderately  fine  spray,  driven  with  considerable  force,  in  order 
to  increase  to  the  utmost  their  penetrating  power.  The  aim  should 
also  be  to  reach  and  thoroughly  wet  every  portion  of  an  infested  tree, 
60  that  no  individual  scale  insect  shall  escape  the  action  of  the  liquid. 
This  result  is  not  attainable  by  the  old  method  of  sending  a  jet  from  a 
distance  into  the  tops  of  the  trees.  An  ordinary  garden  syringe  is 
practically  useless.  There  is  needed  a  force-pump  and  a  nozzle  giving 
a  finely  atomized  spray.  This  nozzle  should  be  attached  to  a  sufficient 
length  of  flexible  hose  to  allow  it  to  be  introduced  into  the  top  of  the 
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tree.  The  orifice  of  the  nozzle  shoold  be  direoted  at  a  right  angle  to  the 
hose,  and  not  in  line  with  it.  The  jet  of  spray  may  thus  by  a  turn  of 
the  wrist  be  directed  upward  or  downward,  and  brought  into  contact 
with  all  parts  of  the  foliage  and  branches,  from  beneath  as  well  as  &om 
the  upper  side. 

The  cyclone  nozzle. — ^A  nozzle  which  answers  the  above  conditions  and  is 
easily  attached  to  any  force-pump  by  means  of  a  rubber  tube  is  described 
in  the  report  of  the  Entomologist  (Department  of  Agriculture,  1881-'82y 
page  162).  It  consists  of  a  shallow,  circular,  metal  chamber  soldered  to 
a  short  piece  of  metal  tubing  as  an  inlet.  The  inlet  passage  penetrates 
the  wall  of  the  chamber  tangentially,  admitting  the  fluid  eccentrically, 
and  causing  it  to  rotate  rapidly  in  the  chamber.  The  outlet  consists  of  a 
very  small  hole  drilled  in  the  exact  center  of  one  face  of  the  chamber. 
The  orifice  should  not  be  larger  than  will  admit  the  shaft  of  an  ordinary 
X)in.  Through  this  outlet  the  fluid  is  driven  perpendicularly  to  the  plane 
of  rotation  in  the  chamber.  Its  whirling  motion  disperses  it  broadly  from 
the  orifice,  and  produces  a  very  fine  spray,  which  may  be  converted 
into  a  cloud  of  mist  by  increasing  the  pressure  in  the  pump.  The  i>er- 
forated  face  of  the  nozzle  chamber  is  removable  for  convenience  in  clear- 
ing the  orifice  when  it  clogs.  The  diameter  of  the  chamber  inside  need 
not  exceed  one-half  inch,  and  its  depth  one-quarter  inch,  A  nozzle  of 
these  dimensions  attached  to  the  Aquapult  pump  covers  one  and  a  half 
square  yards  of  surface  at  a  distance  of  4  or  5  feet  from  tiie  orifice.  The 
amount  of  dispersion  depends  somewhat  upon  the  thickness  of  the  per- 
forated face  of  chamber.  The  diameter  of  the  cone  of  spray  may  be 
increased  by  countersinking  the  exit  hole  and  making  its  edges  thin. 

Half-inch  gum  tubing  is  sufficiently  large  to  supply  oue  or  a  gang 
of  several  nozzles.  The  tubing  must  be  strengthened  with  one  ply  of 
cloth. 

In  use,  the  end  of  the  hose  is  supported  by  being  fastened  to  a  light 
rod  of  wood,  which  forms  a  handle,  by  means  of  which  the  nozzle  may 
be  applied  to  all  parts  of  the  tree.  For  full-sized  trees  a  rod  long 
enough  to  reach  nearly  to  their  tops  must  be  used.  For  this  purpose  a 
convenient  device  may  be  made  by  passing  the  small  rubber  hose 
through  a  hollow  bamboo  rod  of  the  required  length.  A  three-six- 
teenth brass  tube  inserted  in  a  bamboo  rod  has  also  been  used. 

Cost  of  kerosene  tcash. — ^The  following  is  the  estimated  cost  for  a 
standard  wash  of  whale-oil  soap  and  kerosene  emulsion  containing  07 
per  cent,  of  oil,  and  diluted  1  to  9: 

Kerosene,  2  gallons,  retail  at  20  cents $0. 40 

Soaj),  J  pound,  retail  at  10  cents • 5 

Water,  1  gallon 

Emulsion,  3  gallons 45 

At  wholesale  rates,  18  cents  for  kerosene  and  8  cents  for  soap,  three 
gallons  of  emulsion  cost  40  cents=13i  cents  per  gallon.  One  gallon  of 
emulsion=10  gallons  of  diluted  wash ;  cost  16  cents.  Cost  of  wai^  per 
gallon,  1^  cents. 

With  the  ''  Aquapult''  pump  and  ** Cyclone "  nozzle,  four  gallons  of 
wash  is  sufficient  for  thirty  nursery  trees  of  one  and  two  years  from  the 
bud.    Cost  per  tree,  two-tenths  cent. 

Trees  which  have  been  transplanted  and  have  made  two  years'  aver- 
age growth  in  the  grove  (3  or  4  years  from  the  bud)  require  about  two- 
thirds  of  a  gallon  of  wash.  Cost,  1  cent  per  tree.  Bearing  trees  of  full 
size  will  require  from  five  to  ten  gallons  of  wash.  Cost,  7  to  15  cents : 
average  about  10  cents  per  tree. 
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REGENT  EXPERIMENTS. 


In  some  experiuients  made  in  1881-'82  with  conceutrateil  lye,  and 
which  have  been  g^ven  in  a  preliminary  report  already  jiniiished  (De- 
partment of  Agricttlture  Eeport,  1881-^82,  p.  106,  et  seq,)^  the  sub- 
stance was  fonnd  to  be  ahnost  worthless  as  a  remedy  for  scale-insects 
and  failed  to  kill  any  of  their  eggs.  We  have  since  learned  that  the 
lye  used  in  these  experiments  consisted  of  caustic  soda  and  not  of  pot- 
ash, as  was  then  supposed.  The  word  "Soda"  shoulji  therefore  be  sub- 
stituted for  "potash''  where  it  occurs  in  that  report.  (See  I.  o.,  p.  118, 
and  table  6,  p.  126.) 

Potash. — We  have  recently  made  some  experiments  with  genuine 
potash,  and  find  it  to  be  much  stronger  than  the  Koda  lye.  A  table  of 
the  results,  in  which  the  exx>eriments  with  soda  lye  are  included  for  the 
sake  of  comparison,  is  given  below.  The  brands  compared  are  the 
American  Company's  Goncentrated  Lye,  composed  cliiefiy  of  caustic 
soda,  and  Ball  Potash,  Hercules  brand. 

Actual  trial  of  potash  lye  does  not  materially  change  the  verdict 
already  pronounced  upon  it,  under  a  misapprehension,  and  when  caustic 
Boda  was  the  real  subject  of  experiment.  Although  considerably 
stronger,  pound  for  pound,  than  the  soda,  potash  is  not  really  more  ef- 
fective as  a  remedy  for  scale-insects,  the  adults  and  eggs  of  which  are 
killed  only  by  powerfully  caustic  solutions,  such  as  utteiiy  destroy  all 
the  more  tender  portions  of  the  tree.  When  an  application  of  potash 
does  not  entirely  kill  the  bark,  many  of  the  insects  and  their  eggs  will 
be  found  to  have  escaped  destruction.  The  following  synopsis  of  the 
experiments  with  potash  sufficiently  indicates  the  heroic  nature  of  the 
remedy: 

Experifiwnt  No.  90. — Solution,  IJ  pounds  potash  to  1  gallon  water. 
Applied  in  fine  spray  to  two  thrifty  young  trees,  about  four  years  old. 
Leaves  and  tender  shoots  wilted  visibly  and  changed  color  during  the 
application,  showing,  a  few  minutes  later,  spots  of  brown.  Two  days 
after  the  application  all  the  leaves  were  dead  and  dried  up  as  if  by  fire, 
and  remained  adhering  to  the  branches.  Young  growth  entirely  killed 
and  pitted  with  holes.  Three  weeks  later  all  branches  under  one  inch  in 
diameter  were  found  to  be  entirely  killed,  the  bark  of  larger  branches 
partly  destroyed,  the  bark  of  trunk  blackened  and  hardened,  but  not  de- 
stroyed. Upon  the  latter  buds  had  begun  to  appear.  Upon  those  portions 
of  the  tree  where  the  bark  was  entirely  destroyed  the  insects  themselves 
were  destroyed,  but  one-tenth  of  the  scales  upon  the  dead  bark  contained 
living  eggs.  Where  the  bark  was  not  entirely  destroyed  half  of  the 
coccids  and  more  than  half  of  their  eggs  escaped.  The  teps  of  both  trees 
were  killed  and  their  shape  and  symmetry  ruined.  A  40  per  cent,  ker- 
osene emulsion  would  have  been  as  effective  in  destroying  the  scale-in- 
sect, and  would  have  had  no  appreciable  effect  on  the  tree.  A  67  per 
cent,  emulsion,  which  would  have  exterminated  the  insects,  would  have 
partially  defoliated  the  most  thickly  infested  branches,  without  affect- 
ing the  vigorous  portions  of  the  tree. 

Experiment  No.  91. — Solution,  1  pound  potash  te  1  gallon  water.  Ap- 
plied to  two  small  trees  very  badly  infested  with  scale-insects.  Owing 
to  the  enfeebled  condition  of  the  trees,  the  effect  of  the  lye  was  as  se- 
vere as  in  the  preceding  exi)eriment.  Five  weeks  later  one  of  the  trees 
was  recovering,  the  otiier  dying,  and  scale-insects  in  both  cases  in- 
creasing. 

Experiment  No.  94. — Solution,  two-thirds  pound  potash  to  1  gallon 
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water.  Applied  to  several  young  trees.  Kearly  all  the  leaves  dropped 
and  many  branches  killed. 

Experiment  No.  92. — Solution,  one-half  pound  potash  to  1  gallon  water. 
Applied  to  two  small  trees  badly  infested  with  Long  Scale.  Both  trees 
badly,  one  completely,  defoliated.  Tender  bark  and  smaller  branches 
killed.  Four  or  five  weeks  later  the  trees  were  recovering,  but  young 
brood  of  scale-insect  had  thickly  coated  all  the  living  branches. 

Experiment  No.  95. — Solution,  four-tenths  pound  potash  to  1  gallon 
water.  Applied  to  a  tree  of  medium  size  and  in  good  condition. 
Great  injury  to  foliage  and  tender  bark.  One  month  later  the  trees 
were  recovering,  'But  scale-insect  increasing. 

Experim^ent  No.  93. — Solution,  three- tenths  x)ounds  potash  to  1  gallon 
water.  Devitalized  branches  completely  defoliated ;  other  portions  less 
severely  afiected.  Bark  blackened  and  hardened.  One  month  later 
trees  recovering ;  scale-insect  not  diminished  in  numbers. 

Experiment  No.  96. — Solution,  one-fourth  pound  potash  to  1  gallon 
water.  Applied  to  a  vigorous  tree.  Tree  not  severely  defoliated. 
Four  weeks  later  scale-insect  increasing. 

Experiment  No.  86. — Solution,  one-sixth  pound  potash  to  1  gallon 
water.  Applied  to  a  tree  rather  badly  infested,  but  still  vigorous. 
Tree  slightly  defoliated.    Scale-insect  not  checked  and  no  eggs  killed. 

Experiments  with  soda  lye. — The  strongest  application  of  soda  lye,  Iwo- 
thirds  pound  to  1  gallon  water,  was  not  more  severe  in  its  effects  upon 
the  tree  than  one-half  this  amount  of  potash  applied  in  Experiment  "So. 
93.  The  bark  was  blackened,  but  not  destroyed,  and  the  tree  was 
severely  defoliated.  The  application  had  no  permanent  effect  in  remov- 
ing the  scale-insects,  but  these  were  afterwards  destroyed  by  an  ap- 
plication of  kerosene  emulsion,  and  the  tree  in  consequence  fully  re- 
covered its  vigor.  The  remaining  experiments  with  soda  lye — 1  pound 
to  2, 1  pound  to  2J,  and  1  pound  to  3  gallons  of  water,  respectively 
(No&.  43, 44,  and  45),  failed  to  check  the  increase  of  the  scale-insect.  One 
year  later  these  trees  had  lost  instead  of  adding  to  their  growth  and 
appeared  to  be  in  dying  condition,  the  presence  of  the  insects  having 
prevented  a  recovery  from  the  effects  of  the  lye.  The  scale-insect  has 
since  been  removed  by  applications  of  kerosene  and  the  trees  are  now 
improving  rapidly. 

INTRODUCTION  AND  SPREAD  OF  SCALE  INSECTS.* 

In  the  wide  range  of  insect  life  few  forms  possess  a  greater  vitality  than 
is  found  among  the  bark-lice,  and  none  are  more  readily  transported 
ux)on  plants  from  place  to  place  and  from  one  country  to  another. 

Whenever  orange  plants  are  imported  from  infested  districts  scale 
insects  will  be  brought  with  them,  and  their  introduction  and  spread  in 
regions  where  they  were  before  unknown  are  inevitable.  Even  the  soft 
and  unprotected  Goccinsd  sustain  without  injury  an  astonishing  amount 
of  rough  handling  and  exist  for  long  periods  of  time  without  food  or 
moisture.  During  the  winter  of  1882-^83  specimens  of  the  common 
<<  mealy-bug''  (Dactylopius  adonidum  Linn.),  sent  through  the  mails  in  a 
common  letter  envelope  from  Southern  Italy,  arrived  living  in  Florida, 
having  been  more  than  a  month  on  the  way.  In  this  case  a  few  indi- 
viduals were  crushed  between  the  dry  orange  leaves  inclosed  witii  them, 

*  This  is  extracted  in  adyance  from  Chapter  VI  of  the  special  report  now  being 
prepared  by  Mr.  Habbard. 
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but  many,  even  of  the  adnlts,  were  found  to  be  uninjured,  and  some  of 
Uiem  had  produced  eggs  and  young  in  transit. 

The  scale -covered  Diaspini  are,  of  course,  still  better  adapted  to  sus- 
tain long  voyages,  and  their  eggs  are  not  affected  by  long-continued 
drought  nor  by  sudden  changes  of  temperature. 

It  can  hardly  be  doubted  that  all  the  common  bark-lice  found  upon 
the  orange  in  Europe  have  been  many  times  imported  into  Florida  and 
California  upon  living  plants.  In  this  way  it  is  supposed,  in  the  year 
1S35,  the  common  Long  Scale  {Mytilaspis  gloverii)  was  introduced,  first 
at  Jacksonville  and  subsequently  at  Saint  Augustine,  from  whence  it 
spread  devastation  over  all  the  groves  in  the  State.  In  1855,  according 
to  Glover,  the  Purple  Scale  (Mytilaspis  citricola)  was  introduced  into 
Florida  on  some  lemons  sent  from  Bermuda.  More  recently  a  new  and 
very  destractive  scale  has  made  its  appearance  at  Orlando,  in  Orange 
County,  Florida,  and  is  slowly  but  surely  spreading  to  other  parts  of 
the  State.  This  is  the  Bed  Scale  of  Florida  (^Agpidiotus  ficm  Ashm.)  It 
was  first  observed  in  a  grove  near  Orlando,  m  the  spring  of  1879,  upon 
a  sour  orange  tree  brought  from  Havana,  Cuba,  in  1874.  Professor  Com- 
stock  (see  Department  of  Agriculture  £ex>ort,  1880,  p.  300)  received 
specimens  from  Havana,  and  learned  that  it  was  a  very  common  pest  in 
the  public  gardens  of  that  city. 

In  California,  owing  to  the  very  direct  communication  with  China  and 
Japan,  and  frequent  importations  of  plants  from  these  countries,  mauy 
destructive  species  of  bark-lice  have  been  introduced  upon  fruit  and 
shade  trees.  Some  of  these  are  the  most  serious  pests  of  their  kind; 
many  have  a  wide  range  of  food-plants,  including  also  the  orange,  and 
one  at  least,  the  Eed  Scale  of  Califomis^is  peculiar  to  citrus  plants.  It 
was  introduced  into  California  firom  Australia.  Professor  Comstock  be- 
lieves this  to  be  the  most  destructive  species  known  to  infest  citrus 
plants  in  this  country.  Its  introduction  into  Florida,  together  with  oth- 
ers now  ravaging  the  groves  of  California,  is  greatly  to  be  feared,  and 
is  probably  only  a  question  of  time,  as  the  interchange  of  plants  be- 
tween these  two  States  increases  annually. 

Kot  only  plants  of  the  citrus  family,  but  many  other  trees  and  shrubs, 
and  notably  the  olive,  may  cause  the  introduction  of  scale  insects,  some 
of  which  have,  besides  the  orange  and  its  kind,  a  great  variety  of  food- 
plants. 

It  would  be  well  for  the  horticultural  interests  of  Florida  if  some  sys- 
tem of  inspection  of  imported  fruit  trees  could  be  adopted  and  vigor- 
ously enforced  by  the  State.  This  would  no  doubt  be  difficult  of 
accomplishment  and  perhaps  impracticable.  Individual  importers 
should,  however,  be  made  fully  aware  of  the  danger  which  exists  of  in- 
troducing other  destroyers  more  serious  than  those  already  at  hand,  and 
should  be  on  their  guard.  Living  plants  received  from  foreign  countries 
ought  to  be  carefuUy  cleaned  upon  their  arrival  and  all  insects  found 
upon  them  destroyed. 

It  is  not  easy  to  estimate  the  extent  of  the  damage  that  would  be 
occasioned  should  any  of  the  Aspidiotus  scales  now  ravaging  the  groves 
and  orchards  of  California  be  permitted  to  obtain  a  permanent  foothold 
in  Florida. 

Precautionary  measures;  infection  from  nursery  stock, — ^What  has  been 
said  as  to  the  danger  of  introducing  exotic  scale  insects  by  imx)ortations 
from  abroad  will  apj)ly  as  well  to  the  spreading  of  domestic  species  by 
the  exchange  and  sale  of  nursery  stock. 

It  must  be  acknowledged  that  many  of  the  leading  nurserymen  are 
fully  alive  to  the  necessity  of  establishing  and  maintaining  a  reputation 
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for  painstaking  care,  and  rarely  send  out  infested  plants.  Others  exer- 
cise less  ,care  and  frequently  scatter  insect  pests  by  means  of  the  be- 
fouled plants  they  distribute. 

Close  planting  in  the  nursery  is  a  most  frequent  cause  of  the  appear- 
ance of  scale  insects  in  destructive  numbers.  Young  orange  trees  are 
planted  a  few  inches  apart  in  rows,  and  are  often  left  for  years  in  close 
ranks,  with  their  branches  interlocking,  and  affording  easy  passage  for 
the  migrating  young  of  bark-lice,  so  that  if  they  effect  a  lodgment  upon 
any  plant,  the  entire  row,  and  even  the  whole  nursery,  is  quickly  over- 
run by  them. 

The  crowding  of  the  plants  prevents  free  and  vigorous  growth ;  they 
are  stunted,  and  for  want  of  nourishment,  as  well  as  lack  of  light  and 
air,  they  are  thrown  into  a  condition  in  which  they  are  particularly  liable 
to  the  attack  of  scale  insect.    In  common  parlance  'Hhey  breed  scsde." 

In  the  existing  almost  universal  distribution  of  the  pest,  those  nurser- 
ies only  can  be  kept  from  becoming  foul  in  which  a  reasonable  amount 
of  space  is  allowed  to  each  plant  for  its  growth  and  cultivation.  At 
least  18  inches  should  intervene  between  the  plants,  and  the  rows  should 
be  not  less  than  3  feet  apart.  Experience  teaches  that  it  is  easier  to 
keep  clean  and  uninfested  a  large,  well-ordered  nursery  than  it  is  to  re- 
move the  scale  insect  from  a  single  orange  tree  of  moderate  size  when 
once  the  pest  has  become  fully  established. 

JSTo  part  of  the  grove  isso  liable  to  suffer  neglect  as  the  nursery,  and 
it  is  unfortunately  a  very  common  practice  to  allow  seedling  plants  to 
grow  up  without  attention  in  neglected  comers,  and  frequently  to  be- 
come so  foul  with  scale  as  to  become  a  sonrce  of  Infection  to  the  groves 
and  nurseries  in  the  vicinity. 

To  this  neglect  undoubtedly  is  due  the  fact  that  the  advance  of  insect 
pests  has  fully  kept  pace  with  that  of  the  orange  industry  in  the  recently 
occupied  districts,  both  in  Florida  and  in  Galifomia. 

Protection  afforded  by  hedges  and  forest  trees. — ^It  is  a  serious  eviL  and 
one  as  yet  hardly  appreciated,  that  in  Florida,  in  removing  the  forest 
to  make  way  for  the  advancing  orange  groves,  every  tree  is  generally 
sacrificed.  iNTot  even  in  the  lanes  and  roadways  has  the  ax  spared  an 
occasional  pine  to  serve  as  a  wind-break  against  the  sweep  of  storms. 
Inlnany  districts,  once  well  clothed  with  timber,  the  naked  land  for  many 
miles  now  lies  exposed  to  the  destructive  force  of  gales,  which,  by  whip- 
ping and  thorning  the  fhiit,  will,  when  the  groves  begin  to  bear,  occasion 
severe  losses. 

The  pines  of  the  original  forest,  from  their  great  height,  serve  to  break 
the  force  of  upper  currents,  and  a  single  giant  tree  extends  its  protecting 
influence  over  a  wide  area.  Kent,  the  loss  is  well  nigh  irreparable ;  many 
generations  must  elapse  before  its  place  can  be  satisfactorily  supplied 
by  the  lower  and  more  spreading  oaks  and  pines  of  second  growth.  But 
a  discussion  of  this  subject,  though  of  suf&cient  importance  to  horticult- 
urists, would  be  out  of  place  in  the  present  treatise,  were  it  not  for  the 
great  value  of  wind-breaks  as  an  aid  in  isolating  and  preventing  the 
spread  of  scale  insects  and  other  pests  of  Iruit  trees. 

From  the  time  of  their  first  appearance  it  has  been  remarked  that 
scale  insects  spread  most  rapidly  in  the  direction  of  prevailing  winds. 
This  phenomenon  is  now  known  to  be  due  to  the  influence  of  the  wind 
in  guiding  the  flight  of  other  insects  which  transport  tiie  minute,  crawl- 
ing young  of  bark-lice  upon  their  bodies. 

GDhis  influence  of  the  wind  is  particularly  potent  in  guiding  the  migra- 
tions of  spiders.  For,  although  wingless,  moat  species,  by  means  of  the 
buoyancy  of  their  web,  and  tlie  power  which  they  possess  to  reel  it  out 
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upon  the  wind,  are  enabled  to  bridge  long  gaps  from  tree  to  tree,  and 
even  to  imitate  the  flight  of  winged  animals.  The  gossamer  spider 
makes  its  aerial  voyages  clinging  to  a  light  tangle  of  web,  which,  like  a 
parachute,  is  borne  to  great  distances  by  the  wind.  Many  species  have 
this  habit.  Some,  however,  spin  long  lines  of  web,  which  are  cast  out 
ux>on  the  wind  to  a  distance  of  several  hundred  feet,  until  their  buoy- 
ancy becomes  sufficient  to  sustain  the  weight  of  the  spider,  or  until  the 
endB  in  their  sweep  become  entangled  in  the  branches  of  a  bush  or  tree, 
and  they  th^n  form  bridges  upon  which  the  spiders  readily  cross. 

The  warm  ascending  currents  of  spring,  the  southeast  trade  winds  in 
Florida,  excite  multitudes  of  spiders  to  set  out  ui)on  their  travels,  direct- 
ing their  course  and  speeding  them  on  their  way.  At  this  season  of 
the  year  scale  insects  are  likewise  in  restless  activity.  The  young  are 
at  this  time  produced  in  greatest  abundance,  and  the  leaves  and  branches 
of  infested  trees  swarm  with  them. 

The  bodies  of  other  and  larger  insects  and  the  feet  and  tail-feathers 
of  birds  are  invaded  by  the  crawling  lice,  and  the  latter  are  thus  borne 
with  them  in  their  flights  to  be  scattered  over  new  plantations. 

The  leaves  and  branches  of  shrubs  and  trees  standing  to  the  windward 
of  a  grove  protect  it  by  receiving  these  pest-laden  visitors  and  detain- 
ing them  long  enough  to  relieve  them  of  the  scale-larvae  they  bear  upon 
their  bodies. 

It  is,  therefore,  a  great  protection  to  leave  narrow  belts  of  timber  be- 
tween adjoining  groves,  allowing  the  undergrowth  to  spring  up  and  form 
a  natural  screen,  or  else  to  replace  this  with  cultivated  plants.  Fences 
may  usefully  be  replaced  by  thorny  hedges,  which  will  aid  in  maintain- 
ing an  effective  quarantine  against  invasions  of  scale  insect  and  other 
minute  i)ests. 

To  be  of  value  the  screen  or  hedge  should,  of  course,  be  composed  of 
such  plants  as  are  not  themselves  subject  to  the  attacks  of  orange  insects ; 
otherwise  it  may  first  become  infested  and  afterward  prove  a  source  of 
danger,  in  place  of  a  safeguard.  For  example,  the  oleander  is  not  desir- 
able in  the  neighborhood  of  orange  trees,  because  of  its  liability  to  the 
attacks  of  certain  soft  scale  insects  (Lecanium).  On  the  other  hand; 
pines,  cedars,  and  other  coniferous  plants  having  very  few  insect  ene- 
mies in  common  with  other  plants,  are  absolutely  safe,  and  are  -also 
admirably  adapted  to  form  wind-breaks. 


THE  IMPORTED  ELM-LEAF  BEETLE. 

{Oalemca  xanthonielama^  Schrank.) 

Order  Colboptbea;  family  CHRYSOMELiD-ffl. 

[Plate  XII,  Fig.  3.] 

The  depredations  of  this  pest  have  now  become  widely  extended 
throughout  the  Northeastern  States,  rendering  almost  worthless  and 
unsightly  those  most  valuable  shade  trees  of  our  cities — the  elms.  As 
its  injuries  are  so  far  unknown  in  the  Mississippi  Valley^  the  blighted 
appearance  of  the  elms  on  the  Department  grounds  in  midsummer,  and 
especially  of  the  European  varieties,  at  once  attracted  our  attention  when 
we  first  came  to  Washington,  and  a  series  of  experiments  was  begun 

♦This  is  the  Qaleruca  craUBgi  Forst.,  and  G.  caJmariensis  Fabr.  In  Crotch's  Check- 
list it  appears  as  Galeruoella  xanthomelc^na. 
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with  a  view  of  checking  the  ravages  of  the  insect.  The  excellent  oppor- 
tanities  thus  offered  for  experiment  and  study  have  since  been  improved, 
and,  with  some  prefatory  passages  in  relation  to  the  history  and  habits 
of  the  beetle,  we  will  give  the  practical  results  reached. 

AN  IMPORTATION  FROM  EUROPE. 

This  beetle  has  done  great  mischief  in  the  Old  World,  especially  in 
Germany  and  France,  and  it  is  very  important  that  the  public  know 
the  best  method  of  coping  with  it  here.  According  to  Gtover,  it  was 
imported  as  early  as  1837.  Its  distribution  was  formerly  confined  to 
limited  areas  near  the  coast,  and  its  earlier  attacks  were  notably  about 
Baltimore  and  New  Jersey. 

HABITS  AND  NATURAL  HISTORY. 

The  general  characteristics  of  this  insect  have  been  pretty  well  studied 
abroad.  Mr.  E.  Heeger*  has  given  an  excellent  account  of  its  life-his- 
tory, with  a  detailed  description  of  the  larva  and  figures  illustrating 
larva  and  pupa,  and  anatomical  details.  More  recently  M.  Maurice 
Girardt  has  given  a  rather  poor  wood-cut  illustration  of  the  insect  and 
its  work,  with  the  leading  facts  concerning  its  nomenclature  and  nat- 
ural history  as  observed  in  Europe.  Biological  notes  on  the  insect 
have  also  been  given  by  Leinwebert  and  KolIar.§ 

In  our  country  the  life-history  of  the  insect  and  its  injury  have  been  re- 
ferred to  by  Harris,  Fitch,  Morris,  Walsh,  and  ourselves,  while  the  agri- 
cultural papers  contain  numerous  references  to  the  injury  inflicted  by  the 
insect.  The  perfect  beetle  has  often  been  described  in  systematic  works 
on  Ooleoptera. 

For  these  reasons  we  deem  it  unnecessary  to  enter  here  into  a  detailed 
description  of  the  beetle  and  its  earlier  stages,  but  content  ourselvesw 
with  pointing  out  the  more  obvious  characters,  alluding  to  such  facts  of 
the  Ufe-history  a<s  are  necessary  to  a  full  understanding  of  the  nature  of 
the  remedies  to  be  applied  for  this  pest 

The  eggs  are  deposited  in  an  upright  position  upon  the  under  side  of 
the  leaves  (Fig.  3  a),  always  in  a  group,  consisting  generally  of  two,  rarely 
three,  more  or  less  irregular  rows.  The  individusJ  eggs  are  dose  together 
in  each  group  fFig.  2  e,  magnified,)  and  so  firmly  fastened  to  the  leaf 
that  they  can  only  be  detached  with  great  care  without  breaking  the  thia 
and  brittle  shell.  The  number  of  eggs  in  each  group  varies  from  four 
or  five  to  twenty  or  more.  Very  rarely  only  three  eggs  are  seen  in  one 
group,  but  we  never  found  less  than  that  number.  The  egg  itself  is 
oblong,  oval,  obtusely,  but  not  abruptly,  pointed  at  tip,  of  straw-yellow 
color,  its  surface  being  opake  and  beautifully  and  evenly  reticulated, 
each  mesh  forming  a  regular  hexagon,  as  shown,  highly  magnified,  ia 
Fig.  3/.  The  form  of  the  eggs  is  not  quite  constant,  some  of  them, 
especially  those  in  the  middle  of  a  large  group,  being  much  narrower 
than  others.    The  duration  of  the  egg-state  is  about  one  week. 

The  general  shape  of  the  larva  is  very  elongate,  almost  oylindrical,  and  distinctly 
tapering  posteriorly  in  the  early  stages,  hnt  less  oonvez,  and  of  nearly  eqnal  width 
when  mature.  The  general  color  of  the  yonng  larva  is  yellowish-black,  with  the  black 
markings  comparatively  larger  and  more  conspicuoos,  and  with  the  hairs  arising  firom 

*  Seventieth  contribution  to  the  natural  history  of  insects.    Sitznngsberichte  der 
kais.  Ac.  Wies.,  Wien,  1858,  vol.  29. 
tNote  sur  la  Gal^mqne  de  Vorme,  BnU.  dlnsectologie  Agricole,  Vm,  pp.  113-116. 
t  Verhandlungen  zo61.-bot.,  Ges.,  Wien,  1856,  VI,  Sitzb.,  pp.  74,  75. 
J  0|>.  ciU,  1858,  VIJI,  pp.  29,  30. 
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thefle  markinfl;^  much  longer  and  stiffer  than  in  the  fall-ffrown  larva.  With  each  con- 
aecntiye  mol?  the  yellow  color  become<i  more  marked,  the  black  markings  of  leas 
extent  and  of  less  intense  color,  and  the  hairs  much  shorter,  sparser  an4  lighter 
in  color.  A  nearly  foil-grown  larva  is  represented  in  Fig.  3  g^  and  in  this  the  yellow 
color  occupies  a  wide  dorsal  stripe  and  a  lateral  stripe  each  side.  The  head  (except- 
ing the  month  parts  and  anterior  margpn  of  the  front ),  the  legs  (excepting  a  ring 
aronnd  the  trochanters)  and  the  posterior  portion  of  the  anal  segment  are  always 
black.  The  first  thoracic  seffment  has  two  large  black  spots  on  the  disk,  of  yarylug 
extent,  and  often  confluent.  The  following  segments  (excepting  the  anal  segment^  are 
dorsally  divided  by  a  shallow  transverse  impression  into  two  halves,  and  the  black 
markings  on  these *halves  are  arranged  as  follows :  Two  transversal  dorsal  markings, 
usually  confluent,  as  shown  in  our  figure ;  two  round  and  sublateral  spots ;  the  tips  of 
the  lateral  tubercles  are  also  black.  The  abdominal  joints  of  the  ventral  surface  nave 
each  a  transverse  medial  mark,  and  two  round  sublateral  spots  of  black  color.  Stig- 
mata visible  as  small  umbilicate  spots  between  outer  sublateral  series  of  dorsal  mark- 
ings and  lateral  tubercles.  The  yellow  parts  of  the  upper  side  are  opake,  but  those 
of  the  under  side  shining.  The  black  markings  are  polished,  piliferous,  and  raised 
above  the  remaining  portions  of  the  body. 

The  larvae  are  destructive  to  the  foliage  from  the  month  of  May  ontil 
August.  They  have  about  two  weeks  of  active  life  between  the  egg 
and  pupa  states.  During  this  time  they  prey  upon  the  leaves,  which 
become  skeletonized,  leaving  the  venation,  and  commonly  a  certain 
portion  of  the  flesh  of  the  leaf,  which  becomes  rust-brown.  They  undergo 
four  molts,  respectively  observed  at  Washington  on  July  15  (at  hatch- 
ing), 20,  23,  and  29  (pupation).  When  full-grown  they  descend  to  the 
ground  and  change  to  pupa  under  whatever  shelter  is  near  to  the  base 
of  the  tree. 

The  pupa  is  of  brighter  color  than  the  larva,  oval  in  shape,  and 
strongly  convex  dorsaUy.  It  is  sparsely  covered  with  moderately  long 
but  very  coi^spicuous  black  bristles,  irregularly  arranged  on  head  and 
thorax,  but  in  a  transverse  row  on  each  foUawing  segment.  The  pupa 
state  lasts  about  from  6-10  days. 

The  perfect  beetle  (Fig.  3  o,  natural  size ;  h  magnified)  resembles  somewhat  in  ap- 
pearance the  weU-known  striped  cucumber-beetle  {Diabrotioa  vittata),  but  is  at  once 
distingnished  by  the  elytra  not  being  striate  punctate  but  simply  rugose,  the  sculpt- 
ure under  high  magnifying  being  represented  in  Fig.  3  U  The  color  of  the  upper  side 
is  pale-yeUow  or  yeUowish-brown,  with  the  following  parts  black :  on  the  head  a 
frontal  (often  wanting)  and  a  vertical  spot ;  three  spots  on  the  thorax ;  on  the  elytra 
A  narrow  stripe  alouff  the  suture,  a  short,  often  indistinct  scutellar  stria  each  side, 
and  a  wider  numeral  stripe  not  reaching  the  tip.  Under  side  black,  pro-  and  meso- 
sternum  and  legs  yeUow,  femora  with  a  black  apical  spot.  Upper  and  under  side 
oovered  with  very  fine,  diort,  silky  hairs.  In  newly-hatched  individuals  the  black 
markings  have  a  greenish  tint ;  the  humeral  stripe  varies  in  extent. 

The  beetle  assists  the  larva  in  its  destruct;ive  work,  but,  as  usual  in 
such  cases,  the  damage  done  by  the  perfect  insect  is  small  when  com- 
pared with  that  done  by  the  larva.  There  are  three  or  four  annual 
generations  of  the  insect,  according  to  the  character  of  the  season.  In 
the  month  of  September  the  beetles  prepare  for  hibernation,  seeking 
shelter  in  hollow  trees,  in  the  ground,  under  old  leaves,  &c.,  and  remain 
dormant  until  the  following  spring. 

BEMEBIES. 

Ml  Girard  says: 

There  is  no  other  means  of  destruction  than  to  Jar  the  branches  over  cloths  to  collect 
the  larvae  and  adults  which  fall.  It  is  also  possible  when  they  are  on  the  ground  to 
distribute  on  them  boiling  water  or  steam,  or  even  quiok-lime  or  solution  of  sulpho- 
oarbonate  of  potassium. 

In  our  own  country  much  more  has  been  accomplished  toward  prac- 
tically combating  this  insect. 
In  the  TT.  S.  Agricultural  Report  of  1867,  Glover  suggested  the  use  of 
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oil  and  ta.r  gutters  and  other  barriers  sarroundin^  the  ba^e  or  the  boily 
of  the  tree,  devices  similcbr  to  those  used  against  the  canker-worm  atid 
podling-moth.  ^He  then  and  afterward  (1870)  recommended  "to  place 
aronnd  each  tree  small^  tight,  square  boxes  or  frames,  afoot  or  18  inches 
in  height,  sunk  in  the  earth;  the  ground  within  the  inclosore  to  be  cov- 
ered with  cement,  and  the  top  ecQ^e  of  eaeh  frame  to  be  covered  with 
bfoad,  projecting  pieces  of  tin  like  the  eaves  of  a  house  or  the  letter  T, 
or  painted  with  some  adhesive  or  repellant  substance,  as  tar,  &c.  The 
larvie  descending  the  tree,  being  unable  to  climb  over  the  inclosure, 
would  change  into  helpless  pupae  within  the  box,  where  they  could  daily 
be  destroved  by  thousands.  Those  hiding  within  the  crevices  of  the 
bark  of  the  trunk  could  easily  be  syringed  from  their  hiding  places,'* 
(U.  S.  Agricultural  Report,  1870,  pp.  73, 74.)  These  boxes  were  carefully 
tested  at  this  Department,  and  they  worked  as  described.  While  coal-tar 
and  other  adbesives  were  recommended,  we  have  found  scalding-hot 
water  most  convenient  for  destroying  the  insects  that  accumulate  in  the 
inclosure  or  upon  the  ground  elsewhere.  Where  branches  are  low  alid 
droop  near  the  ground  some  of  the  larveB  descend  the  wrong  way  and  fall 
off,  but  shade  trees  should  not  be  allowed  to  grow  in  this  low^  drooping 
manner,  and  under  all  ordinary  circumstances,  wbere  the  branches  are 
not  severely  jarred  to  encourage  the  insects  to  drop,  the  lafv»  will  de- 
scend by  the  trunk  and  become  captured  in  the  devices  here  noticed. 

Mr.  Gflovet  i^garded  the  pupa  state  a«  the  most  favorable  in  which 
to  kill  the  insect,  as  it  can  then  be  easily  crushed  or  scalded.  Concern- 
ing the  tobacco  treatment  he  adds  that  '^  syringing  the  trees  with  strong 
tobacco  water  has  'been  tried  with  some  good  effect,  but  the  larvae  not 
touched  by  the  fluid  are  merely  knocked  down  by  the  concussion,  and^ 
if  nearly  ready  to  change  into  pupsB,  effect  their  transformation  where 
they  fall." 

In  this  connection  we  cannot  do  better  than  quote  what  we  published 
in  1880*  in  reply  to  certain  statements  by  Dr.  J.  L,  Le  Conte,  as  fol- 
lows: 

Anent  Galeruca  xantkomelamaf  which,  is  becoming  more  destmOliTe  each  snocessiTO 
year  to  the  ebade  elms  in  our  northern  towns,  a  correspondent  mentions  the  foUowing 
tacts: 

1.  The  trees  are  not  aU  attacked  at  the  same  time,  bat  the  insect  seems  to  break 
out  from  a  center,  graduaUy  destroying  the  more  remote  trees,  so  that  isolated  trees 
remain  comparatively  free. 

'  2.  After  applying  a  band  (saturated  with  fish-oil^  petroleum,  Ac.)  to  some  trees 
which  were  about  half  denuded,  found  hundreds  of  the  worms  stopped  l>oth  in  ascend- 
ing and  descending  the  trees. 

He  also  propounded  the  following  query : 

3.  Do  the  beetles  hibernate  in  the  ground/ so  that  they  can  be  poisonedi  or  are  tiiey 
perpetuated  only  by  the  eggs  on  the  trees! 

Allow  me  to  add  the  following  subjects  for  investigation  as  necedsary  to  the  deyifl- 
Ing  of  proper  remedies  against  this  foreign  invader: 

4.  How  soon  do  the  insects  appear  in  the  spHug;  how  rapidly  do  they  propagate; 
and  what  time  is  passed  in  each  stage  of  development  f 

5.  Are  the  larvae  and  beetles  eaten  by  insectivorous  birds,  or  are  they  protected  by 
offensive  secretions,  as  is  the  case  with  Doryphwra  lO'lineata,  Orgyia  Uitcostigmaj  and 
several  other  noxious  insects  ? 

6.  What  proportion  of  the  brood  hibernates,  and  In  what  stage,  pupa  or  perfect  in- 
sect, and  where? 

If  the  materials  for  furnishing  answers  to  these  questions  are  not  yet  within  your 
reach,  will  you  kindly  direct  the  att*'iition  of  some  of  your  trusty  observers  to  the 
subject,  so  that  persons  interested  in  the  preservation  of  the  shade  trees  which  are  so 
justly  esteemed  may  be  properly  instructed  as  to  the  measures  to  be  adopted  during 
the  nes;t  summer. 

Very  truly,  yours,  J.  L.  Lk  CONTE, 

^ Philadelphia,  Pa, 

*4ii'Mr%can  Entomologist,  December,  1880,  p.  291. 

Digitized  by  VjOOQ IC 


EEPOBT  OP  THE  ENTOMOLOGIST.  \  163 

The  above  inquiries  were  received  from  our  esteemed  correspondent  some  time  since, 
and  we  employ  tfeem  as  a  ready  means  of  giving  our  exnerience  with  the  beetle. 

For  the  benefit  of  the  general  reader  it  may  be  remarked  that  the  natural  history 
of  this  Elm  Leaf-beetle  is  quite  similar  to  that  of  the  well-kiiown  Colorado  Potat<»- 
beetle  and  of  the  Grape-vine  Flea-beetle.  The  only  deviation  in  the  Elm  Leaf-beetle 
is  in  the  mode  of  pupation,  which  rarely  takes  place  in  the  ground,  unless  this  be 
very  fi-iable,  but  at  the  base  of  the  tree  or  under  any  shelter  that  may  present  itself 
near  the  trees,  such  as  old  leaves,  grass,  &c, 

(I.)  The  phenomenon  here  described  is  doubtless  due  to  the  gradual  increase  in 
spring  ftom  one  or  more  females. 

(3  and  6.)  Like  most,  if  not  all,  Chr^melitkB,  the  Elm  Leaf-bettle  hibernates  in  the 
perfect  state.  As  places  suitable  for  hibernation  abound,  any  attempt  to  successfully 
fight  this  pest  in  winter  time,  with  a  view  of  preventing  its  ravages  the  subsequent 
Mason,  will  prove  fruitless. '  A  large  proportion  of  the  hibernating  beetles  doubtless 
perish,  since  the  insect  is  comparatively  scarce  in  the  earlier  part  of  the  season. 

(4  and  5.)  The  beetles  fly  as  soon  as  spring  •penSj  and  we  have  observed  the  first 
Iarv»  early  in  May,  in  Washington,  D.  C,  or  some  time  after  the  elm  leavcjs  are  fully 
developed.  The  ravages  of  the  insect  begin  to  be  apparent  with  the  second  genera- 
tion of  lBrv»,  which  appear  in  June. 

In  1878  we  made  many  notes  and  experiments  on  the  species,  and  the  development 
of  the  third  and  most  injurious  generation  ooeupied  about  one  month.  The  numerous 
pupee,  which  in  the  latter  part  of  August  were  to  be  found  under  the  trees,  were 
mostly  destroyed  that  year,  partly  by  continuous  wet  weather  prevailing  at  the  time, 
partly  by  the  many  enemies  of  the  Insect.  Among  these  there  are  Platpnu$  puncH- 
formia  and  Qttediits  molochinu€,  which  feed  on  the  fnll-groWn  larvae  when  these  retire 
lor  pupation,  and  also  on  the  pupae.  The  larva  of  a  CkryMpa  (probably  C.  rufiWtris) 
fbeds  upon  tne  eggs  of  the  Gaiervca ;  Reduvius  norenarius  sucks  both  beetles  andlarvsa 
on  the  leaves,  while  Mantis  earolina  preys  upon  the  beetle.  Of  the  numerous  other 
insects  found  among  the  pupse  under  the  trees,  e,  g.  TaehifpomB  jocosvt^  sundry  spiders, 
myrlApods,  &c.,  several  are  doubtless  enemies  of  the  Galtruca^  though  we  have,  as  yet> 
no  proof  of  the  fact.  Many  birds  were  observed  on  the  trees  infested  by  the  oeetles, 
but  the  English  Sparrow,  which  was  the  most  numerous,  did  not  feed  on  the  insect 
in  any  stage  of  growth. 

The  only  method  of  warfare  against  this  pest  recommended  by  European  writers  is 
to  Jar  the  larvtt  down  on  to  sheets,  and  then  in  one  way  or  another  to  destroy  them. 
This  may  answer  for  young  trees,  but  is  then  tedious  and  but  partial.  We  found  that 
the  quickest  and  most  satisfactory  way  of  destroying  the  insect  and  protecting  the 
trees  was  by  the  use  of  Paris  green  and  water  in  tlje  manner  frequently  recommended 
in  these  columns,  and  London  purple  will  evidently  prove  Jiist  as  effectuaJ  and 
cheaper.  The  s^Mnging  cannot  be  done  from  the  ground  except  on  very  young  trees, 
though  a  good  rountain  pump  will  throw  a  spray  nearly  30  feet  high.  Larger  trees 
will  have  to  be  ascendea  by  means  of  a  ladder  and  the  liquid  sprinkled  or  atomized 
through  one  bf  the  portable  atomizers,  like  Peck's,  which  is  fastened  to  the  body,  and 
contains  3  gallons  of  the  liquid. 

The  mode  of  pupation  of  the  insect  under  the  tree,  on  the  surface  of  the  ground, 
beneath  whatever  shelter  it  can  find,  or  in  the  crevices  between  the  earth  and  the 
trunk,  enables  ns  to  kill  vast  numbers  of  the  pupsB  and  transforming  larvse  by  pour-- 
itog  hot  water  over  them.  We  found  that  even  Paris  green  water  poured  over  them 
also  killed.  If  the  trees  stand  on  the  sidewalk  of  the  streets  the  larv»  will  go  for 
pupation  in  the  cracks  between  the  bricks  or  at  the  base  of  the  tree,  where  thev  can 
also  be  killed  in  the  same  way.  This  mode  of  destruction  is,  take  it  all  in  all,  the 
next  most  satisfactory  one  we  know  of,  though  it  mnst  be  frequently  repeated. 

(2.)  We  have  largely  experimented  with  a  view  of  intercepting  and  destroying  the 
larva»  in  their  descent  &om  the  tree.  Troughs,  such  as  are  used  for  canker-worms, 
tarred  paper,  felt  bands  saturated  with  oil,  are  all  good  and  the  means  of  destroying 
large  numbers.  Care  must  be  taken,  however,  that  the  oil  does  not  come  in  contact 
witn  the  trees,  as  it  will  soon  kill  them,  and  when  felt  bandages  are  used  there  should 
be  a  strip  of  tin  or  zinc  beneath  them.  The  trouble  with  all  these  intercepting  de- 
vices, however,  is  that  many  larvss  let  themselves  drop  down  direct  frbm  the  tree  and 
thus  escape  destruction. 

In  conclasion  we  would  remark  that  it  is  highly  probable  that  Pyrethrum  powder 
stirred  up  in  water  might  be  successfully  substituted  for  arsenical  poisons,  but  experi- 
ments in  this  direction  have  not  yet  been  made.  From  experiments  we  have  made 
with  dry,  unmixed  powder,  we  fbund  that  it  affects  very  quickly  the  larva,  pupa, 
and  the  perfect  insect,  but  in  order  to  be  applied  on  a  large  scale  and  on  large  trees 
the  powder  mnst  of  course  be  mixed  in  water.  There  is,  however,  no  danger  in  the 
Judicious  use  of  the  arsenioal  liquids  upon  shade  trees. 
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MORE  RECENT  EXPERIENCE  AT  THE  DEPARTMENT. 

The  more  recent  experience  in  the  destruction  of  this  Galeruca  on  tlie 
Department  grounds  may  now  be  summed  up,  the  experiments  having 
been  intrusted  to  Dr.  Barnard. 

PcLBt  history  of  the  Elms  in  question, — According  to  Mr.  William  Saund- 
erSy  of  this  Department,  these  trees  have  been  annually  attacked  by  the 
European  Elm  Leaf-beetle  since  they  were  planted  ten  years  ago,  and 
about  one  year  in  three  the  injury  has  been  severe,  resulting  in  their 
defoliation,  while  in  other  years,  as  in  1879  and  ISSO,  there  appeared 
comparatively  none.  In  some  seasons  a  second  or  autumnal  set  of  leaves 
appeared  after  the  trees  had  been  stripi>ed,  and  in  certain  of  these  in- 
stances the  second  crop  of  leaves  became  eaten ;  but  in  s^l  cases  he 
thinks  the  lives  of  the  trees  have  not  seemed  to  be  endangered  and  they 
soon  repaired  the  damage  done.  His  belief  is  also  that  the  pest  did  not 
become  gradually  worse  and  worse  through  the  series  of  years  during 
which  it  has  been  observed  by  him,  still  he  regards  the  attack  of  1882 
as  worse  than  any  known  to  him  before  on  these  trees  or  others,  and 
he  has  noticed  the  effects  of  this  insect  since  1850,  first  in  its  earliest 
ravages  about  Baltimore,  and  later  elsewhere. 

Condition  o/nd  Characteristics  of  tlie  Orove  in  1882  and  1883. — ^However 
it  may  be  for  the  past  history  or  future  desirability  of  certain  trees  in 
the  grove,  in  1882  many  exhibited  various  grades  of  feebleness,  and  some 
had  dying  branches.  Indeed,  a  few  of  them  had  a  very  unhealthy  as- 
pect the  previous  year  also.  Of  course  it  can  be  claimed  that  their 
unhealthy  condition  is  due  to  other  causes  than  the  insects ;  and  it  should 
be  remembered  that  most  are  foreign  species,  each  often  represented  in 
two  or  more  of  its  varieties.  Here  all  gr^w  on  level  ground,  whereas 
in  a  state  of  nature  some  belong  to  mountainous  loc^ties;  others  to 
the  damp  climate  of  England,  &c.  Therefore,  many  of  them  are  grow- 
ing under  abnormal  conditions.  They  exhibit  much  variety  in  the 
relative  abundance,  size,  form,  and  texture  of  the  leaves.  There  is  also 
great  diversity  in  the  density  and  form  of  branching. 

JSxtent  of  injury  in  1882  and  1883. — All  the  varieties  and  species  of 
elms  in  this  grove,  without  exception,  were  preyed  upon  by  the  pest  in 
1882  and  1883.  The  insect,  however,  showed  decided  preferences  for 
certain  individual  trees,  varieties,  or  species,  stripping  some  completely 
b^ore  doing  more  than  very  slight  harm  to  the  leaves  of  others,  the 
former  becoming  completely  eaten  in  midsummer,  the  latter  not  until 
toward  the  close  of  the  season,  or  remaining  only  slightly  damaged 
until  then.  In  1882  the  leaves  were  eaten  faster  than  they  could  be 
developed,  and  the  insect  continued  abundant  enough  to  prevent  a 
second  crop  of  foliage  until  in  November,  when  it  became  too  cold  for 
the  leaves  and  active  insects  to  exist. 

On  these  grounds  the  southeast  side  of  each  tree  has  suffered  more 
than  the  northwest  half.  This  peculiarity  has  been  very  strongly  pro- 
nounced this  year,  1883,  on  all  the  trees  affected,  and  upon  some  exam- 
ples far  more  markedly  than  upon  others.  This  one-sidedness  is 
especially  apparent  in  the  trees  which  were  the  most  severely  eaten. 
Some  trees  show  the  southeast  side  completely  devoured  but  the  north- 
west side  only  half  consumed  and  comparatively  green.  Such  are  aver- 
age cases. 

The  inferences  have  been^  that  the  shade,  dampness,  and  coolness  of 
the  tree  on  the  northwest  side  during  the  morning  is  too  unhealthy  for 
the  favorable  development  of  the  larvse  or  of  the  eggs  deposited  there ; 
but  whether  this  be  true  or  not,  the  insect  probably  prefers  to  deposit 
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cMefly  in  the  middle  of  the  foreaoon,  and  on  that  part  of  the  tree  which 
is  then  warmest.  This  Vonld  give  a  greater  number  of  the  eggs  at  the 
outset  on  the  southeast  side,  as  observation  seems  to  confirm,  and  sidce 
the  young  larvae  do  not  migrate  to  any  noteworthy  extent,  the  ope-sided- 
ness  described  would  result,  whether  the  northwest  side  were  unhealthy 
or  not.  The  former  explanation  is  most  probably  the  correct  one,  as  we 
have  noticed  that  the  insect  is  less  injurious  during  very  wet  summers. 

Treferefiice^  of  the  Mm  beetles  for  certain  Varieties  and  Species  of  Elms. — 
The  American  slippery  elm  does  not  occur  in  this  grove,  but  only  one 
native  sx)ecies,  the  common  American  elm,  Vlmus  americana.  This  is 
practically  free  from  the  ravages  of  the  beetle,  on  which  account  it  may 
be  preferred  to  the  European  species.  It  is  tall,  and  has  gracefully 
arched  branches,  making  it  as  ornamental  as  any  European  kind,  yet 
as  a  shade  tree  it  does  not  equal  the  U.  monta;na  of  the  Old  World.  The 
latter  has  a  broa<ler,  denser  crown,  but  the  attack  on  it  is  considerable, 
enough  to  leave  the  choice  in  favor  of  the  American  species. 

U.  montona  seems  the  best  European  species  grown  here  for  shade,  since 
the  other  foreign  elms  here  cultivated  are  not  dense  enough.  This  ap- 
plies to  U.  oampestrisy  U.  suberosa^  U.  effusa,  and  U.  parvifolia  (siberioa). 
The  last  named  is  not  attacked  as  much  as  the  American.  The  young 
larv»  cannot  develop  on  it,  but  die  quite  soon,  without  growing^  and 
they  gnaw  the  leaves  very  little.  The  other  foreign  species  mentioned 
are  seriously  eaten ;  the  severest  attack  being  upon  the  U.  campestris, 
the  favorite  food  of  this  insect. 

As  early  as  June  25,  in  1883,  this  species  was  completely  eaten  and 
brown  in  our  grove,  at  which  date  the  J7.  montana  examples  retained 
more  than  half  their  verdure;  in  some  individuals  nearly  all;  and  the 
oommon  American  elm  was  perfectly  green.  The  U.  campestris  is  one  of 
the  poorest  elms  for  shade,  and  its  total  abolishment  throughout  the 
entire  country  would  probably  lessen  the  assault  on  17.  montana  to  a 
comparatively  unobjectiouable  extent.  This  measure  should  be  insti- 
tuted against  the  pest,  and  for  the  sake  of  the  other  species  of  elms. 

Effects  of  arsenical  Poisons  on  Insect  and  Flant — Species  of  elms  are 
somewhat  differently  affected  by  the  poison.  When  treated  alike  there 
is  always  manifest  some  difference  in  the  susceptibility  of  different  elms 
to  the  corrosive  effects  of  the  poison.  Even  individuals  of  the  same 
species  or  variety  are  differentiy  impaired.  As  a  rule,  those  which  suit 
the  insect  best  are  injured  most  by  the  poison,  and  those  which  resist 
the  insect  most  withstand  the  poison  best.  The  latter  have  coarser 
foliage  with  darker  green  color  and  more  vigorous  general  growth ;  the 
former  have  more  delicate  foliage,  ligliter  in  color  and  weight,  appar- 
ently less  succulent. 

Certain  elms  of  the  species  U.  campestris  and  other  species  which  were 
overpoisoned,  and  shed  most  of  their  leaves  in  consequence  in  the  last 
of  June,  1883,  sent  out  a  profuse  new  growth  of  leaves  and  twigs.  The 
foliage  fell  ^nsidually  for  three  ;vreeks  and  this  was  somewhat  promoted 
by  tiie  succeeding  rains. 

The  larv»  move  from  place  to  place  so  seldom  that  if  the  leaves  are 
imperfectly  poisoned  from  the  mixture  being  weakly  diluted,  or  from  its 
application  only  in  large,  scattered  drops,  which  are  much  avoided  by 
the  larvse,  they  are  not  killed  off  thoroughly  for  several  days,  and  in  all 
cases  it  requires  considerable  time  to  attain  the  full  effect  of  the  poison. 
This  result  appears  on  the  plant  and  on  the  insect.  After  each  rain 
the  poison  takes  a  new  effect  upon  the  plant  and  the  pest,  which  indicates 
that  the  poison  is  absorbed  more  or  is  more  active  when  wet,  and  that 
it  acts  by  dehytlrating  thereafter.    Where  the  tree  is  too  strongly  poi- 
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soned,  ea<5li  rain  oausea  a  new  lot  of  leaves  to  become  discolored  by  the 
poison  or  to  fall.  On  some  of  the  trees  the  (liscoloration  appears  in 
brown,  dead  blotches  on  the  foliage,  chiefly  about  the  gnawed  places 
and  margins,  while  in  other  instances  many  of  the  leaves  turn  yellow, 
and  others  fall  without  change  of  color.  The  latter  may  not  ali  drop 
from  the  effects  of  poison,  but  the  coloration  referred  to  is  without  doubt 
generally  from  the  caustic  action.  The  poison  not  only  produces  the 
loeiil  effects  ft*om  contact  action  on  the  parts  touched  by  it,  but  follow- 
ing this  there  appears  a  more  general  effect,  manifest  in  that  all  the  fo- 
liage appears  to  lose,  to  some  extent,  its  freshness  and  vitality.  This 
secondary  influence  is  probably  from  poisoning  of  the  sap  in  a  moderate 
degree.  When  this  is  once  observable,  no  leaf-eater  thrives  upon  the 
foliage.  Slight  overpoisoning  seems  to  have  a  tonic  or  invigorating 
'  effect  on  the  tree. 

Prmentive  EffecU  of  the  Poison.— In  this  grove  the  elms  that  w^re  poi- 
soned in  1882  were  attacked  in  the  spring  of  1883  less  severely  than  were 
those  which  were  not  poisoned  the  previous  year.  This  would  seem  to 
imply  that  the  insects  deposit  mostly  on  the  trees  nearest  to  where  they 
develop,  and  are  only  partially  migratory  before  ovipositing.  The.  at- 
tack afterward  became  increased,  probably  by  immigration  and  t^e 
new  generation,  >6o  that  later  in  the  season  the  trees  were  mostly  in- 
fested to  the  usual  extent. 

In  the  region  of  Washington  a  preventive  application  of  poison  should 
be  made  before  the  last  of  May  or  first  of  June,  when  the  eggs  are  be- 
ing deposited  and  before  they  hatch.  This  will  prevent  the  woivas  from 
ever  getting  a  start.  By  the  preventive  method  the  tree  escapes  two 
kinds  of  inj  ury ;  first,  that  directly  from  the  eating  by  the  insect  j  second, 
that  which  follows  indirectly  from  the  deleterious  effects  of  the  poison 
on  the  plant,  for  its  caustic  effect  is  much  greater  where  the  leaves  have 
been  so  gnawed  that  the  poison  comes  in  contact  with  the  sap. 

Treatment  u>ith  London  purple. — ^Already  early  in  June  the  insect  ap- 
pears plentiful.  On  June  7, 1882,  it  was  at  work  on  all  the  trees,  and 
its  clusters  of  eggs  were  numerous  beneath  the  leaves.  Some  of  the 
trees  had  half  of  the  leaves  considerably  gnawed  and  perforated  by 
larv»  of  all  sizes,  and  by  the  adults.  At  tliis  date  fifteen  trees,  consti- 
tuting the  south  part  of  the  grove,  were  treated. 

Preparation  of  the  Poison. — London  purple  (one-half  pound),  flour  (3 
quarts)  and  water  (barrel,  40  gallons)  were  mixed,  as  follows :  A  lai^e 
galvanized  iron  funnel  of  thirteen  quarts  capacity,  and  having  a  cross- 
septum  of  fine  wire  gauze  such  as  is  used  for  sieves,  also  having  vertical 
sides,  and  a  rim  to  keep  it  from  rocking  on  the  barrel,  wa8  used.  About 
three  quarts  of  cheai)  flour  were  placed  in  the  funnel  and  washed  through 
the  wire  gauze  by  water  poured  in.  The  flour  in  passing  through  is 
finely  divided,  and  will  diffuse  in  the  water  without  ap|>earing  in  lumps. 
The  flour  is  a  suitable  medium  to  make  the  poison  a<lhesive.  The  Lon- 
don purple  is  then  placed  upon  the  gauze  and  washed  in  by  the  remain- 
der of  the  water,  until  the  baiTcl  is  filled.  In  other  tests,  the  flour  was 
mixed  dry  with  the  poison  powder,  and  both  were  afterward  washed 
through  together  with  good  results.  It  is  thought  that  by  mixing  in 
this  way  less  flour  will  suffice.  Three-eighths  of  a  pound  of  Loudon 
purple  to  one  barrel  of  water  may  be  taken  as  a  suitable  percentage. 
Three-eighths  of  an  ounce  may  be  used  as  an  equivalent  in  one  bucket- 
ful of  water.  The  amount  of  this  poison  was  reduced  to  one-fourth  of 
a  pound  to  the  barrel  with  good  effect,  but  this  seems  to  be  the  mini* 
nuim  quantity,  and  to  be  of  value  it  must  be  applied  in  favorable 
weather  and  with  unusual  thoroughness.     With  one-half  or  thr^e- 
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foortba  of  a  poond  to  the  barrel,  aboat  the  qiaximam  strength  allow- 
able is  attained,  and  this  should  be  applied  only  as  an  extremely  fine 
mist,  without  drenching  the  foliage. 

Effects  of  the  Mixture. — ^The  flour  seems  to  keep  the  poison  fix>m  tak- 
ing effect  on  the  leaf,  preventing  to  some  extent  the  corrosive  injury 
wmch  otherwise  obtains  when  the  poison  is  coarsely  sprinkled  or  too 
Btrong.  It  also  rendei'S  the  poison  more  permanent.  On  the  leaves, 
especially  on  the  under  surfaces,  the  London  purple  and  flour  can  be 
seen  for  several  weeks  after  it  has  been  applied^  and  the  insect  is  not 
only  destroyed,  but  is  prevented  from  reappeanng,  at  least  for  a  long 
period.  By  poisoning  again,  a  few  weeks  later,  the  insect  is  deterred 
with  greater  certainty  for  the  entire  season.  By  being  careful  to  ad- 
minister the  poison  before  the  insect  has  Vorked,  and,  above  all,  to 
diffuse  the  spray  finely  but  not  in  large  drops,  no  harm  worth  mention- 
ing will  accrue  to  the  plant  from  the  proportion  of  poison  recommended. 
The  new  growth,  that  developed  affcer  the  first  poisoning,  was  protected 
by  one-fourth  of  a  pound  to  the  barrel  in  1882.  From  midsummer  un- 
til autumn  the  unpoisoned  half  of  the  grove  remained  denuded  of 
foliage,  while  the  poisoned  half  retained  its  verdure.  The  little  damage 
then  appearing  in  the  protected  part  was  mostly  done  before  the  first 
treatment  Eggs  were  laid  abundantly  throughout  the  season.  Many 
of  these  seemed  unhealthy  and  failed  to  develop,  probably  because  they 
were  poisoned.  Many  hatched,  but  the  young  larv»  soon  died.  The 
eggs  were  seldom  deposited  on  the  young  leaves  that  were  appearing 
after  the  poison  was  applied,  but  were  att£u$hed  to  the  developed  leaves, 
and  here  the  larva  generally  got  the  i>oison  to  prevent  their  attack 
upon  the  aftergrowth.  Still  the  young  leaves  became  perforated  to 
some  extent.  The  adults,  which  fly  from  tree  to  tree,  appeared  plenti- 
foil  without  much  interruption  throughout  the  season,  and  often  several 
oonld  be  seen  feeding\)n  each  tree.  Possibly  many  of  these  may  have 
become  poisoned  before  depositing  the  eggs. 

The  efficiency  of  London  purple  being 'established,  it  will  generally 
be  preferred  to  other  arseuicals,  because  of  its  cheapness,  better  diffus- 
ibility,  visibility  on  the  foliage,  &c.  As  the  effects  of  the  poisons  com 
monly  do  not  appear  decidedly  for  two  or  three  days  after  their  admin- 
istration, the  importance  of  the  preventive  method  of  poisoning  in 
advance  cannot  be  too  strongly  urged.  As  the  efi'ect  is  slow  in  appear- 
ing, impatient  parties  will  be  apt  to  repoison  on  the  second  or  third  day, 
and  thus  put  on  enough  to  hurt  the  plant  when  the  effect  does  come. 
Much  depends  on  dryness  or  wetness  of  the  weather  j  but  good  effects 
may  be  expected  by  the  third  or  fourth  day. 

London  purple  seems  to  injure  the  plant  less  than  Paris  green. 

Treatment  with  Paris  green. — In  1883  the  Paris  green  was  first  applied 
OBt  the  29th  of  May,  at  which  date  the  eggs  were  extremely  abundant 
and  hatching  rapidly  on  the  leaves.  Paris  green,  flour,  and  water  were 
mixed  by  the  means  previously  employed  with  London  purple  and 
already  described.  The  mixture  was  applied  to  the  north  part  of  the 
same  grove  of  elms.  Thus  for  experience  shows  that  the  Paris  green 
is  effective  against  the  insect,  but  that  thi^  poison  ii^jures  the  plant  more 
than  does  the  London  purple. 

Threefourths  of  a  pound  of  Paris  green  to  a  barrel  (36  or  40  gallons) 
of  water,  with  3  quarts  of  flour,  may  be  regarded  as  a  poison  mixture 
of  medium  or  average  strength  for  treating  elms  against  these  beetles, 
and  the  indications  thus  far  are  that  the  amount  of  Paris  green  should 
nut  be  increased  aii^ve  one  i)ound  or  be  diminished  much  below  one- 
half  a  pound  in  this  mixture.    To  a  bucketful  of  water  three-fourths  of 
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an  oimee  of  Paris  greeu  may  be  used.  The  action  of  this  poison  is 
slow  bnt  severe,  and  varies  much  with  the  weather.  Thns  far  the  re- 
sults of  tests  have  been  varied  so  much  by  the  weather  and  different 
modes  of  preparation  and  application  that  they  wiU  be  repeated.  When 
nsed  strong  enough  to  cauterize  the  leaves  tiie  poisonous  action  upon 
the  plant  may  be  observed  to  continue  for  several  weeks. 

Mechanical  Means  of  applying  the  Poison. — ^When  many  trees  were  to 
be  sprayed  a  cart  or  wagon  was  employed  to  haul  the  poison  in  a  large 
barrel  provided  with  a  stirrer,  force-pump,  skid,  &c.  The  following 
brief  account  of  the  skid,  mixer,  barrel,  and  pump  may  be  reproduced 
here  &om  our  last  Annual  Eeport: 

The  skid  is  a  simple  frame  to  hold  the  horizontal  barrel  from  rolline,  and  oonsists 
of  two  pieces  (Plate  VI,  Fie.  1  a  a)  of  wood,  about  the  length  of  the  barrel^  and  in 
section  about  3  by  4  incheH,  joined  parallel,  apart  from  each  other,  by  two  cleats,  h  h. 
The  inner  upper  angles  may  be  cut  to  match  the  curve  of  the  barrel,  as  at  o  o.  The 
barrel  being  placed  upon  this  frame  is  next  to  be  filled. 

A  good  device  for  mixing  the  poison  thoroughly  wit)h  the  water  and  for  filling  the  • 
barrel  is  shown  in  section  in  Plate  VI,  Fig.  4.    It  consists  of  a  large  funnel  that  wUI 
hold  a  bucketful,  and  has  cylindrical  sides,  g  g,  that  rest  conformant  on  the  barrel. 
In  this  is  a  gnaze  or  finely-perforated  diaphragm,  or  septum,  d,  and  a  funnel  base,  jf^ 
with  if 8  spout,  Pf  inserted  through  the  bung. 

By  reference  to  Plate  YL  Fig.  4,  the  barrel,  k,  will  be  seen  in  section,  and  some  of 
its  details,  together  with  those  of  the  pump  and  stirrer,  may  be  noticed.  The  ful- 
crum,/, has  a  foot  below,  screwed  to  the  barrel.  Through  its  top  is  a  pivot,  o,  on 
whicn  tilts  the  pump -lever,  2,  which  is  similarly  hinged  at  o  to  the  top  of  the  piston- 
rod,  t  The  ]^ump-cy Under,  g,  is  also  hung  upon  trunnions,  i.  projecting  into  eyes.  In 
this  illustration  tne  e^es,  e  e,  have  each  a  neck  fitting  in  a  slot  cut  through  the  stave, 
>  oppositely  from  the  side  of  the  bung-hole,  and  beneath  the  stave  is  a  foot  on  the  eye- 
piece. Its  neck  is  so  short  that  the  eye  is  held  down  firmly  against  the  top  of  the 
stave^  while  the  foot  is  as  tight  against  its  under  surface.  The  length  of  its  eye-pieoe 
is  a  httle  less  than  the  diameter  of  the  bung-hole^  into  which  it  may  be  inserted  to  be 
driven  latterly  into  the  slot.  The  slot  is  longer  than  the  eye-piece,  so  the  latter  may- 
be driven  away  from  the  bung-hole  for  a  distance  greater  than  the  length  of  the  trun- 
nion pivot.  Then  the  pump  being  inserted,  until  these  pivots  come  opposite  the  eyes, 
the  latter  mav  be  driven  back  as  sockets  over  the  pivots,  which  play  in  them  when  the 
pump  is  worked.  To  hold  these  eyes  toward  the  pump  and  upon  the  trunnions  a 
wedge,  Vf  is  driven  in  the  slot  beyond  each  eye-piece.  Thus  the  pump  is  easUy  at- 
tached or  removed,  and  lt«  union  with  the  barrel  is  strong  and  firm.  Perchance  it  be 
desired  that  this  pump-hole  be  bunged^  the  side  slots  may  be  wedged  to  make  the 
barrel  tight. 

The  parts  of  the  pump  being  hung  as  described,  the  hinge,  (,  forms  a  toggle-joint, 
and  in  its  action  causes  the  pump  to  oscillate  on  its  trunnions,  its  basal  end  swinging^ 
wider  than  its  top,  as  indicated  by  the  dotted  line  from  xtoy.  Upon  the  extremity 
of  this  swinging  end  is  a  loop,  /i,  through  which  is  passed  a  stirrer-bar,  m  n,  made  to 
sweep  back  and  forth  in  the  lower  side  of  the  barrel,  thus  to  agitate  and  mix  the  sub- 
stances considerably  during  the  operation  of  the  pump,  every  stroke  of  the  handle 
causing  one  or  two  strokes  of  the  stirrer. 

The  method  of  inserting  and  extricating  the  stirrer-bar  is  as  follows :  It  is  raised, 
with  the  pump  until  the  end,  m,  comes  opposite  the  bung-hole,  a;,  through  which  the 
bar  may  be  puUed  out  by  the  cord,  to,  which  is  attached  to  the  end,  n,  and  also  prefer^ 
ably  to  the  bungs,  r  and  e,  as  shown.  Through  the  same  hole  the  bar  may  be  inserted. 
This  stirring  device  is  the  simplest  in  construction  and  operation  of  any  yet  contrived, 
while  working  as  it  does  with  reference  to  the  concavity  of  the  barrel  it  is  perfectly 
effective. 

The  pump  is  double-actiug  and  very  powerful,  giving  strong  pressure 
to  disperse  the  liquid  far  and  finely,  for,  with  the  eddy-chamber  nozzle 
used,  the  greater  the  pressure  the  finer  is  the  liquid  atomized.  A  block 
or  other  catch  may  be  fixed  on  the  side  of  the  barrel  to  fit  against  the 
skid  and  prevent  the  barrel  from  rocking  therein,  as  might  otherwise 
happen  when  it  is  nearly  empty  if  much  power  is  applied.  About  one 
pailful  of  poisoned  water  was  sprayed  upon  each  tree.  When  only  two 
or  three  trees  were  to  be  treated  an  aquapult  or  other  bucket-pump 
wag  used  to  force  the  poison  from  a  bucket  carried  by  hand*  '  The  Paris- 
grc^n  mixture  needs  to  be  almost  constantiy  stirred,  as  this  poison  pre- 
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cipitates  qnickly ;  but  with  Loudou  purple  the  agitation  is  only  occa- 
sionally necessary. 

Connected  with  either  pump  is  a  long,  flexible  pipe,  with  its  distal 
part  stiff,  and  serving  as  a  long  handle  whereby  to  hold  its  terminal 
nozzle  beneath  the  branches  or  very  high  up  at  a  comfortable  distance 
from  the  person  managing  it.  Parte  of  one  form  of  this  extension  pipe 
are  shown  in  Figs.  1  and  2. 

To  the  pump  spout  is  attached  the  long,  2-ply,  flexile  hose,  h  A,  of 
^inch  caliber.  Its  considerable  length,  12  feet  or  more,  allows  the 
nozzle  to  be  carried  about  the  tree  without  moving  the  pump.  Beyond 
it«  flexile  part  the  hose,  A,  passes  through  a  bamboo  pole,  6,  from  which 
the  septa  have. been  burned  out  by  a  hot  iron  rod.  At  the  distal  end  of 
the  pole  the  hose  terminates  in  a  nozzle,  n  or  m.  When  the  nozzle  is  in 
its  natural  position,  w,  the  spray,  Zj  is  thrown  straight  ahead,  and  this 
Suite  well  for  spraying  very  high  branches,  but  for  spraying  the  under 
surfaces  of  the  lower  parts  of  the  tree  it  is  necessary  that  the  nozzle 
discharge  laterally  from  the  pipe*  and  this  is  accomplished  with  a  noz- 
zle having  a  direct  discharge  by  oending  it  to  one  side.  The  nozzle,  n, 
and  spray,  «,  are  directed  laterally,  and  the  nozzle,  n,  is  maintained  In 
this  position  by  a  metallic  hook  or  eye,  v,  having  a  crooked  stem  inserted 
at  the  side  of  the  hose  in  the  end  of  the  pole.  Where  the  side  spray  is 
permanently  desired,  the  metallic  stem  is  inserted  inside  the  hose  and 
connected  with  the  base  of  the  nozzle,  or  the  tubular  stem  of  the  nozzle 
is  given  the  desired  crook.  For  small  trees  the  simpler  extension  pipe 
shown  in  Fig.  2  is  satisfactory.  The  metallic  tube,  f,  several  feet  in 
lengthy  is  used  as  the  stiff  part,  t^  connected  with  the  hose,  h.  One  longer 
metalhc  pipe,  having  telescopic  sections  made  tight  by  outside  seg- 
mente  of  rubber  tubing,  has  also  been  employed,  and  is  a  %ry  desirable 
extension  pipe.  Where  only  low  end-spraying  is  to  be  done,  as  upon 
small  trees,  &c.,  the  eddy-chamber  nozzle  is  set  upon  such  a  pipe,  or 
upon  ite  own  stem,  so  as  to  discharge  at  right  angles  therefrom ;  but  a 
diagonal  position  of  the  chamber,  n,  on  ite  stem.  %  throws  the  spray,  «, 
at  an  intermediate  angle  between  the  right  angle  and  a  direct  line,  by 
which,  without  any  readjustment,  the  spray,  «,  can  be  directed  high  or 
lower,  beneath  the  foliage  or  above.  For  general  use,  this  kind  of  noz- 
zle is  the  best.  With  ordinary  force-pump  pressure  the  discharge-hole 
of  the  nozzle  is  about  one-sixteenth  of  an  inch  in  diameter  for  misty  sprays 
with  particles  invisibly  smaU.  Bather  than  use  the  larger,  coarser 
sprays,  which  were  usually  employed  in  these  teste,  it  is  better  to  use 
the  finest  spray.  The  spray  falling  upon  the  extension  pipe  soon  accumu- 
lates enough  to  flow  down  the  pole  and  wet  the  hands.  To  prevent  this 
a  wrapping  washer  of  leather  or  other  flange  may  surround  the  pole 
proximally  from  the  spray,  and  the  drip  will  drop  off  irom  ite  margin. 
Such  an  arrangement  is  indicated  at  Jin  Plate  YI,  Fig.  1. 

While  one  person  operates  the  pump,  another,  standing  in  the 
Tehicle  or  upon  the  ground,  directe  the  spray  by  the  stiff  part  of  the 
pipe.  Thus  the  operator  cannot  only  spray  higher  and  lower  with  con- 
venience, but  he  can,  to  a  great  extent,  move  the  spray  from  place  to 
place  without  leaving  his  own  position  and  without  moving  the  vessel 
of  poison  with  the  pump.  v 

The  hose  and  bamboo  combination  was  conceived  of,  and  used  as  the 
lightest,  long,  stiff  tube  practicable  for  these  purposes,  and  ithas  answered 
admirably.  A  similar  pole,  with  a  metallic  tube  in  ite  interior,  with  a 
nozzle  not  prodacing  the  very  fine  mist  desired,  and  lacking  the  side 
discharge,  &c.,  was  afterward  learned  of  as  being  used  in  California. 
(See  Agricultural  Department  Eeport,  1881-^82,  p.  208.) 
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« 
By  the  apparatae  used,  when  everything  ig  prepared,  a  tree  oan  be 
sprayed  quickly,  and  a  large  grove  is  treated  in  a  short  time.  It  is 
equally  adapted  for  forestry  use  in  general,  and  likewise  available  for 
poisouiBg  on  fruit  tree^,  when  not  in  fruit,  while  t)ie  shorter  style  of  ex- 
taosion-pipe  is  eonvenient  for  underspraying  all  kinds  of  low  planta. 


TES  LESSEK  MIGRATORY  LOCUST. 

(Caloptenus  atlanis  Eiley.) 

Order  Obthoptbxa  ;  fiimily  Aobididjb. 

[  Plate  U.] 

ITS  BAVAaKS  117  THE  MEBBIMAO  TAIXST^  KEW  HAMPSHWB. 

The  ravages  of  this  insect  (which  is  the  Eastern  prototype  of  the  Eocky 
Mountain  locust)  in  certain  parts  of  Kew  England  during  the  summers 
of  1882  and  1883  have  Induced  us  to  devote  some  space  to  it  in  this  re- 
port with  a  view  of  Uying  the  chief  facts  before  the  fanners  who  have 
suffered  from  it  and  of  indicating  what  can  be  accomplished  in  practi- 
cally dealing  with  it.  For  this  purpose  we  shall  repeat  much  that  waiS 
said  on  the  subject  in  the  first  Keport  of  the  United  States  Entomologi- 
cal Oommission,  in  which  the  species  is  discussed  incidentally,  and  which, 
has  been  for  some  time  out  of  print  and  not  to  be  obtained  for  distribu- 
tion. The  greatest  injury  seems  always  to  have  been  done  in  the  Mer- 
rimac  Valley.  New  Hampshire,  and  there  are  many  interesting  circum- 
stances connected  with  the  history  and  work  of  the  species  in  said 
vallev.  These  we  are  yet  studying  and  hope  before  long,  wh^  all 
the  mcts  have  been  ascertained,  to  present  them  connectedly,  in  the 
hope  that  some  useful  conclusions  may  be  arrived  at.  In  the  meantime 
this  liummary  of  what  is  now  known  will,  we  hope,  prpve  useful. 

HISTOEICAL. 

We  know  fliat  migratory  locusts  do  commit  sad  havoc  ip  the  Bastem 
States  from  time  to  time,  and  are  so  effectual  in  their  work  of  destruction 
that  many  persons  are  led  to  suppose  that  the  Kooky  Mountain  species 
has  suddenly  found  its  way  among  them.  Among  the  earlier  accounts  of 
the  flights  and  ravages  of  migratory  locusts  in  this  section  of  country, 
we  find  in  Harris's  Treatise  on  Injurious  Insects  an  extract  fh)m  the 
travels  of  President  Dwight,  wherein  *<  they  are  recorded  as  being  most 
destructive  in  Vermont  in  1797  and  1798,  and  as  coUeoting  in  clouds, 
rising  in  the  air  and  taking  extensive  flights— even  covering  persons 
employed  in  raising  a  church  steeple,  who,  in  such  position,  sdw  the  in- 
sects flying  far  above  their  heads."  He  also  quotes  from  Williamson's 
History  of  Maine,  that,  in  1749  and  1754,  they  were  very  numerous  and 
voracious ;  that  "  in  1743  and  1750,  they  covered  the  whole  country  and 
threatened  to  devour  everything  gi^een."  In  1816  they  are  said  to  have 
made  their  first  appearance  in  the  Merrimac  Valley,  Kew  Hampshire, 
or  at  l^ast  this  is  the  first  appearance  of  which  there  is  authentic  record. 

In  1821  the  locusts  did  gi-eat  damage  in  Cumberland  County,  Maine, 
and  we  have  elsewhere  given  {loc»  cit)  a  detailed  account  of  the  visitar 
tiou. 

In  1826  such  ruin  to  the  crops  was  occasioned  by  the  locusts  in  Bos- 
cawen,  K.  H.,  that  a  day  of  fasting  and  prayer  was  appointed  by  the 


Digitized  by  VjOOQIC 


RBPOBT  OF  THE   BirrOMOLOGIST.  171 

ehfurak  autborlties,    Ooneeruiug  more  reeent  years,  we  quote  the  fol- 
lowing newspaper  paragraphs,  which  evidently  refer  to  this  species : 

OrMAhop^rs  are  reported  to  have  yery  serioiwly  injured  the  eorn,  erase,  aud  grain 
cvops  (and  in' seme  cases  orchards  and  nurseries)  of  the  counties  of  Androscoggin, 
>YankUn,  Knox,  Kennebec,  Lincoln,  Oxford,  Piscataquis,  Penobscot,  Waldo,  and 
Somerset,  in  Maine.  So  serious  has  been  the  damage  that  the  subject  was  made  a 
topic  at  the  recent  State  agricultural  oouTention  in  that  State.  In  Androscoggin 
Coanty  they  injured  pastures  greatly,  and  affected  the  condition  and  price  of  stock. 
Some  grain  fields  were  protected  by  drawing  a  lope  across  the  heads  at  sunset,  thus 
brnahing  off  the  insects  and  preyenting  feeding. 

la  Franklin  County  a  field  of  12  acres  of  sweet  corn  was  only  saved  by  keeping  a 
man  in  it  continually  to  drive  out  the  grasshoppers.  One  man  in  York  County 
stopped  tfieir  passage  to  his  fields  by  buildiog  a  b^ush-feace  around  them. — lAnmcan 
A^iculiurigt,  1671. 

These  pests  (the  locusts)  have  been  unmerous  and  destructive  during  the  past  month 
in  Bonve  portions  of  the  Eastern  States.  In  Sagadahoc  County,  Maine,  the  oroi)8  and 
pastures  wei-e  injured  by  them  very  much ;  also  in  Hancock  County.  In  Franklin 
many  fields  of  ^rain  were  cut  to  save  the  crops  from  them  and  for  feeding.  In  Ox- 
ford oats  were  **  eaten  entirely  down,  as  clean  as  though  fed  upon  by  sheep?*  In  some 
portions  of  Plymonth  County,  Massachusetts,  they  are  reported  to  have  eaten  everj- 
thingin'^eO'  IQ  Caledonia  County,  Vermont,  they  have  been  very  destructive.  All 
thsough  Windsor  they  have  been  *'  a  terrible  scourge.''  In  Orleans  they  are  reportecl 
abundant,  and  in  Windham  they  have  done  '^mucn  in^jury  to  some  of  the  crops."  In 
Wayne  County,  Pennsylvania,  also,  they  are  reported  to  have  done  much  damage. — 
[ J/oatAIj^  Report,  D^artment  af  AgnouUure^  for  August  and  September,  1871. 

In  1872  locusts  were  again  bad  in  the  Eastern  States,  as  will  appear 
by  the  following  from  the  Mirror  and  Fanner  (New  Hampshire)  for 
August  10 : 

The  passhoppers  are  tnaking  great  havoc  on  the  grass,  grain,  and  corn.  For  a 
space  of  about  one  and  a  half  miles  square  they  are  destroving  almost  everything.  Clover 
is  trinmied  up  all  but  the  head ;  oat-iields  look  like  fields  of  rushes  coming  up  to  the 
height  of  16  or  18  inches  without  leaf  or  head.  The  leaves  of  wheat  and  their  kernels 
are  eaten  out.  These  choppers  move  back  and  forth  two  or  three  times  a  day,  and 
whole  sections  ace  almost  alive  with  them. 

The  year  1874  was  a  marked  one  in  the  Merrimae  VIdley.  They 
destroyed  the  hay  crop  and  most  of  the  garden  vegetables. 

In  1875  they  were  reported  very  injurious  in  Massachusetts,  as  the 
following  items  will  show : 

Grasshoppera  in  Boston,— We  did  not  anticipate  that  Boston  proper  would  ever  be  so 
ineonvenienced  by  the  pests  which  have  proved  so  destructive  out  West,  but  it  is  a 
£act  that  ^asshoppers  are  so  numerous  at  the  South  End  that  they  destroy  the  flowers 
in  the  back  yards  to  such  an  extent  that  hens  are  hired  or  bought  to  clear  the  premises 
and  save  the  ornamental  plants  which  adorU  the  premises.  These  insects  are  not  of 
the  western  pattern,  but  are  native  productions.  If  their  ravages  continue,  it  is  possi- 
ble some  of  our  Western  friends  will  be  called  upon  to  raise  subscriptions  for  the  relief 
of  the  floriculturists  of  Boston.— [5a«ton  Journal, 

I  venture  to  ask  your  advice  in  a  grasshopper  matter.  Three  years  ago  a  party  ot 
farmers  and  others  in  this  commonwealth,  tired  of  granite  hillR,  gravel  banks,  and 
sand  flats,  and  wishing  some  little  latent  fertility  in  the  original  soil,  combined  to 
effect,  and  did  effect,  the  reclamation  from  the  sea  of  about  1,400  acres  of  what  origin- 
aUy  was  ''salt  marsh.''  Wo  are  amply  satisfied  of  the  fertility  of  this  laud,  ami,  so 
far,  all  is  ^ood.  Last  summer,  however,  this  land  and  the  adjoining  territory  was 
seoorged  with  a  plague  of  locusts  or  grasshoppers.  Whether  they  came  in  such  num- 
bevs  owing  to  the  diking  of  these  1,400  acres,  or  whether  they  would,  last  year,  have 
come  in  equal  numbers  whether  the  marsh  was  diked  or  not,  we  cannot  say. 

Our  question  is  this,  and  is  at  the  same  time  the  point  upon  which  we  pray  your  ad- 
vice :  Can  we  do  anytning to  diminish  the  number  of  these  pests  for  next  year?  We 
coold,  for  example,  flood  this  whole  tract  of  tract  of  land  until  early  spring.  Would 
this  be  advisable  t 

Any  points  you  would  be  kind  enough  to  give  nson  the  matter  w  ould  be  thankfully 
received.— [Letter  from  C.  Herschel,  Boston,  Mass.,  latter  part  of  October. 

1877. — In  North  Hero,  grasshoppeia  are  doing  much  iiyury  to  beans,  oats,  and 
buckwheat. — IMirror  andFarmeTf  Manchester,  N.  H.,  August  11.  187 7. 

We  are  informed  by  a  farmer,  resident  in  Northern  New  York,  that  the  ^asshop- 
jiers  have  comudtted  iiroparable  ii^ury  to  the  growing  crops  iu  tliut  bection,  thus 
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bligl^ting  the  prospects  of  ft  bountiful  luLrvest.  They  attacked  first  the  grass,  aikd 
when  that  was  cut,  they  assailed  the  oats  and  orchards^  utterly  ruining  them,  uid  Axe 
now  rapidly  destroying  the  corn  and  potatoes.  There  is  no  barrier  to  their  rayagea, 
and  the  only  hope  is  in  their  onward  progress.  This  gentleman  thinks  that  thla 
plague  will  reach  New"  Hampshire  by  another  year,  as  it  has  already  ^peaied  in  Yer- 
mont.  The  only  precaution  that  can  be  taken  is  in  the  character  of  the  crops,  and 
unfortunately  there  are  few  crops  they  do  not  assail. 

Thus  far,  tne  growing  wheat  in  Northern  New  York  has  been  exempt  fix^m  their 
ravages. — INaahua  Telegraph, 

We  have  seen  in  the  valley  of  the  Mdrrimac  this  summer  fields  in  which  the  grass- 
hoppers  had  cut  the  grass  as  clean  and  close  as  a  flock  of  sheep  would  have  done,  and 
fields  of  beans  and  oats  in  which  every  leaf  had  been  devoured. — [ JMutot  and  Farmer^ 
August  18,  1877. 

According  to  the  statements  of  the  farmers  of  the  Merrimao  Valley, 
the  permanent  occupation  of  this  valley  by  the  locnsts  seems  to  date 
firom  1873.  In  1874  they  appeared  in  force  throughout  the  valley,  from 
Concord  to  Franklin.  Fjom  July  to  October  of  that  year,  on  certain 
farms,  notably  that  of  Mr.  J.  K.  Chandler,  absolutely  no  green  thing 
was  to  be  seen,  and  the  land  was  in  the  condition  of  a  burnt  prairie, 
even  the  bark  of  the  trees  and  the  paint  from  the  bams  and  fences  be- 
ing eaten.  In  1876  they  appeared  in  force  in  that  part  of  the  valley- 
known  as  the  "  Webster  Place,"  and  in  1876  appeared  in  parts  of  the 
valley  hitherto  unmolested.  Since  1876  they  are  said  to  have  pervaded 
the  entire  region,  sometimes  more  in  one  locality  than  in  others,  but 
always  in  sufficient  force  to  seriously  injure  the  crops. 

In  the  portion  of  the  valley  actually  infested,  the  residents  estimate 
the  annual  loss  to  be  from  one-third  to  one-half  the  crop  of  grass,  grain, 
and  vegetables.  On  certain  farms  it  is  stated  that  not  a  single  bushel 
of  small  grain  has  been  threshed  for  eight  years. 

In  1882  the  locusts  were  present  in  enormous  numbers,  and  an  appeal 
was  made  to  the  Department  in  July.  We  have  since  then  visited  the 
locality  several  times  in  person  and  have  upon  two  occasions  sent 
assistants  there.  Upon  June  4, 1883^  we  met  by  appointment,  at  the 
farm  of  Mr.  J.  K.  Chandler,  a  number  of  the  prominent  farmers  of  the 
vicinity,  in  order  to  demonstrate  the  efficacy  of  some  of  the  most  prac- 
tical of  the  remedies  used  against  other  locusts  having  precisely  similar 
habits.  The  results  of  the  investigation  and  experiments  have  been 
very  satisfactory,  an^  a  spirit  of  renewed  hopefulness  and  energy  is  re- 
placing the  despair  which  before  prevailed. 

OHABAOTEBS. 

The  species  Caloptenus  atlanis  was  always  confounded  with  the  com- 
mon red-legged  locust  of  the  east  {.Cfemuir-rvbrum  DeG.)  until  we  char- 
acterized it  as  a  distinct  species  in  our  Seventh  Missouri  Beport,  p.  169 
(1875),  to  which  and  to  the  Arst  report  of  the  Commission  already 
cited,  we  refer  the  reader,  who  is  interested  in  the  nicer  questions  of 
classification,  and  who  wishes  to  study  the  many  differences  which 
always  distinguish  the  Bocky  Mountain  locust  (spretv^)^  the  common 
non-migratory  red-legged  locust  (femur-rubrum)  and  the  lesser  migra- 
tory species  {atlanis).  The  distinguishing  characters  of  this  last  as  &en 
published  are  as  follows: 

CalopUnus  ailnnUy  ad»«.— Length  to  tip  of  abdomen  0.70-0.85  inch;  to  tip  of  closed 
-wings,  0.92-1.05  inchee.  At  once  distingnislied  from  femur-rubrum  by  the  notcffed 
character  of  the  anal  abdominal  joint  in  the  male,  and  by  the  shorter,  less  tapering 
cerci ;  also  by  the  greater  relative  length  of  wings,  which  extend,  on  an  average, 
nearly  one^third  their  length  beyond  the  tip  of  the  abdomen  in  the  aried  specimens ; 
also  by  the  larger  and  more  distinct  spots  on  the  wings — in  all  which  characters  it 
mnch  more  closely  resembles  tpretus  than  femur-rubrum.    From  8pretu$,  again,  it  is  at 
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onoe  diatingaiBlied  by  the  smaliler  size,  the  more  distinct  separation  of  the  dark  mark 
monin^  from  the  eyes  on  the  i>rothorax  and  of  the  pale  Une  from  base  of  wings  to 
hind  tlugh ;  also  by  the  anal  Joint  in  the  $  tapering  more  suddenly  and  by  the  two 
lobes  forming  the  notch  being  less  marked.  From  both  species  it  is  distinguished  not 
only  by  its  smaller  size  but  by  the  deeper,  more  livid  color  of  the  dark  parte,  and  the 
paler  yellow  of  the  light  partsH-the  colors  thus  more  strongly  contrasting.  (See  Plate 
II,  Figs.  6,  7,  9,  and  10,) 

Immatv/te  9ta(«9.— Aside  from  its  smaller  size,  throughout  its  growth,  this  species  may 
l>e  distinguished  as  follows :  In  the  first  stace  it  is  more  unifonmy  and  distinctly  dotted 
with  black,  the  legs  being  stron^l^  dotted  and  banded,  and  the  hind  thighs  being 
darker  and  showing  much  more  distinctly  the  pale  transverse  streaks.  In  the  second 
BtajTO  the  color  is  more  livid  or  rosy,  with  a  more  strongly  contrasting  yellow  venter. 
In  the  subsequent  stages,  these  colorational  differences  still  prevail,  and  the  face  is  not 
black  as  in  tpreius ;  the  pale  spot  on  the  hind  wing-pads  is  less  conspicuous  in  the 
fourth  stage,  and  the  pupa  is  distinguished,  not  only  by  its  smaller  size  and  different 
oolor,  but  oy  the  narrower,  more  obsolete  black  marks  of  the  prothorax  and  by  the 
wing-nads  being  considerably  shorter  and  smaller,  the  hind  pair  livid,  with  only  rarely 
a  toucn  of  black  at  base,  and  with  the  pale  spot  sub-obsolete.  The  paJe  streaks  on 
the  outside  of  the  hind  tnighs  are  always  conspicuous.  It  presents,  in  fact,  a  marked 
oontrast  to  the  pupa  of  spretus,  Atlanis  invariably  has  a  pale  face — yellow  or  greenish, 
speckled  with  gray-brown ;  and,  just  as  invariably,  the  outside  of  the  lund  thighs 
more  mottled,  with  pale  oblique  streaks  through  the  black.  (See  Plate  II,  Figs.  1,  2, 
3/4,  and  5.) 

RANaE  AND  LIFE  HISTORY. 

Unlike  the  Bocky  Monntain  locast,  the  permanent  breeding  grounds 
of  which  are  limited  to  but  a  portion  of  the  vast  territory  which  it  occa- 
sionally overruns  and  ravages,  0.  atlanis j  in  common  with  0,  femur- 
rubrumj  has  a  very  extended  natural  range,  breeding  annually  in  abun- 
dance from  Middle  Florida  to  the  sub-boreal  portions  of  Canada.  Our 
experience  of  the  past  five  years  during  which  we  have  visited  and 
examined  the  locust  fauna  in  many  sections  along  the  Atlantic  from 
Quebec  to  Northern  Florida,  would  indicate  that  it  is  much  more  prev- 
alent thajx/emur-rubrum  and  is,  in  fact,  the  common  social  and  migratory 
siiedes  of  the  East.  In  many  parts  it  entirely  replauces  femur-rubrum^ 
and  we  have  been  astonished  to  find  that  of  the  thousands  of  specimens 
examined  in  Massachusetts  and  Kew  Hampshire  during  1882  and  1883 
all,  without  exception,  have  been  atlanis.  As  we  approach  the  Missis- 
sippi this  condition  of  things  is  changed,  and  femur-mhrum  generally 
p^ominates,  and  in  some  localities  entirely  replaces  atlanis;  while  in 
the  great  plains  west  of  the  Mississippi  both  are  supplanted  by  spretus. 
AUaniSj  with  several  closely  allied  forms,  reappears  again  toward  the 
Pacific  in  the  more  northern  portions,  ranging  south  to  the  40th  parallel, 
approximately^  in  Utah  and  California. 

In  general  kfe-history  it  is  in  all  respects  similar  to  0.  spretus  which  v 
faas  been  so  fully  treated  of  in  our  seventh,  eighth,  and  ninth  reports 
as  State  Entomologist  of  Missouri,  in  the  first  and  second  reports  of 
Hie  Entomological  Commission,  and  in  the  Annual  Report  of  this  De- 
partment for  1877.*  It  will  be  unnecessary,  therefore,  to  give  here  any- 
thing beyond  the  most  salient  facts. 

The  eggs  and  the  egg-mass  are  so  similar  to  those  of  0.  sprettis  that 
there  is  no  other  diiference  than  in  the  somewhat  smaller  size  of  either. 
They  are  laid  just  beneath  the  surface  of  the  ground  in  precisely  the 
same  manner.  Each  female  in  the  course  of  her  life  usually  deposits 
two  of  these  masses,  though  at  Saint  Louis  we  have  observed  instances  - 
in  which  three  and  even  four  were  placed  by  the  same  female.    It  is  in 

•  This  last  is  now  the  only  one  of  the  reports  mentioned  which  is  readily  procurable. 
It  contains  a  r^nm^  of  the  chapters  on  habits  and  remedies  from  the  First  Report  of 
the  JSntomological  Commission. 
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the  egg  state  ttiat  the  insect  passes  the  winter  and  the  young  lociLst« 
hatch  in  the  spring. 

The  averageperiod  between  hatching  and  maturity  vre  found  at  Saint 
Louis  to  be  eighty  days,  or  some  ten  days  longer  than  in  the  case  of 
0.  spretns  and  C.  fsmur-rnbrnm^  but  in  New  Hami)8hire  it  i«  probably 
somewhat  longer. 

In  about  one  week  after  reaching  ftiU  growth  the  insects  pair,  and  soon 
thereafter  commence  ovipositing.  There  is  undoubtedly  but  one  annual 
generation  in  New  England,  whereas  in  Missouri  we  found  uniformly 
two.  In  the  Merrimao  Valley  the  hatching  period  extends  thpoughont 
May,  and  most  of  the  individuals  have  become  winged  by  the  early 
'part  of  July.  Oviposition  ^continues  from  the  latter  part  of  July  till 
frost.  Some  of  the  earlier-laid  eggs  hatch  in  autumn,  so  that  there  is 
th^  same  tendency  toward  a  second  brood  as  we  find  in  spretus,  a  tend- 
ency which  is  more  marked  during  a  warm,  protracted  autumn,  and 
which  is  beneficial  to  the  farmer,  inasmuch  as  all  these  autumn-hatched 
individuals  invariably  perish  during  the  winter. 

NATURAL  ENEMIES. 

The  importance  of  the  work  of  birds  in  the  infested  fields  need  not  be 
enlarged  upon  here.  We  have  given  much  attention  to  the  subject  in 
the  reports  previously  mentioned,  and  it  were  wise  for  the  farmers  of  the 
Merrimac  Valley  to  encourage  in  every  conceivable  way  the  multiplica- 
tion of  the  native  game  birds  and  to  raise  dome^stic  poultry  liberally. 

We  shall  not  add  to  the  long  list  of  insect  enemies  already  given  in 
the  first  report  of  the  Oommission,  and  indee^  comparatively  few  of 
these  have  as  yet  been  found  preying  upon  the  Lesser  Locust.  No  blister 
beetle  larv®  have  yet  been  found  feeding  on  the  eggs  of  Ailanis^  nor 
have  we  found  any  trace  of  blister  beetles  in  the  region  we  have  so  far 
eitplored* 

We  have  already  recorded  the  curious  fact  of  the  finding  of  the  com- 
mon White  Grub  (larva  of  LachnoBternafusca)  feeding  upon  the  eggs  of 
(7.  ^rettMy  thus  giving,  as  we  stated,  <<  another  ooncluQive  proof  that  an 
essential  vegetable  feeder  will  exceptionally  take  to  soft  animal  tbod." 

This  observation  has  been  repeatedly  confirmed  at  Boscawen,  not 
only  with  this  same  White  Grub,  but  by  finding  also  another  and  smaller 
species  (Maerodactylus  subspirMstis)  which  is  very  abundant  there,  feed- 
ing upon  the  egg-pods  of  0.  atlanis. 

The  carnivorous  larvcB  of  certain  Carabid  beetles  were  very  common  in 
the  fields  at  Boscawen,  feeding  upon  the  locust  eggs.  Nearly  all  the 
pods  collected  at  first  were  more  or  less  eaten,  and  there  were  on  an  av- 
erage about  three  of  the  predaceous  larvsB  to  each  egg  mass.  In  locali- 
ties, however,  where  the  eggs  become  more  abundant  (and  one  spot  was 
found  where  14  sound  pods  and  several  empty  ones  were  found  in  an 
area  of  2  inches  square),  the  proportion  of  larvod  was  less,  although  their 
actual  numbers  were  doubtless  greater.  The  commonest  of  these  larvaa 
were  those  of  Amara  obesa^  Say,  and  of  a  species  of  HarpaluSj  probably 
pensylvanicus  or  caliginosus. 

Three  undetermined  species  of  Click-beetle  lar  vre  or  ^'  wire-worms"have 
been  found  feeding  on  the  eggs  of  sprettM^  and  no  less  than  six  species 
were  found  while  searching  for  the  eggs  of  atlanis  at  Boscawen.  But 
one  of  these  species  has  been  reared  and  determined,  Drasterim  ama- 
hilis  LeG.  One  of  the  other  larvae  appears  to  be  that  of  Agriotesj  pos- 
sibly that  of  mancfts. 

The  young  of  the  Locust  Mite  {Tromhidium  looustarum  Biley),  the  life- 
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history  of  wliichTve  have  bo  fiiUy  rBCorded^*  likewise  infests  the  mature 
atkmkj  while  the  fall-grown  mite  preys  on  its  eggs;  bat  so  far  we  have 
foand  it  in  comparatively  smrall  nambers. 

The  lanra  of  an  Asilid  fly  was  also  fbnnd  feeding  npon  the  eggs.  Two 
species  have  hitherto  been  reooided  as  feeding  upon  the  eggs  of  C 
spretus. 

The  egg  parasite  (B€eoneura  famelica  Say)  which  was  figured  in  the 
first  Commission  report!  has  proved  quite  common  at  Boscawen,  and 
next  to  tiie  Car^bid  larv»,  is^  so  lar,  tiie  most  efficient  destroyer  of  the 
eggs  of  atlanis. 

BEMEBZES. 

Ikstruetionqf  eggs.^^It  has  been  demonstrated  that  the  breaking  up  of 
the  egg'pod  and  the  exposure  of  the  individual  eggs  to  the  influence  of 
the  weather  proves  fatal  to  the  embryo,  hence  we  have  recommended 
harrowing  the  fields  4n  late  autumn  or  during  any  mild  weather  in  early 
winter.  In  the  light  sandy  soil  which  prevails  around  Boscawen,  we 
8l3t>ngly  recommend  this  method  in  suck  fields  as  are  in  cultivation) 
and  in  wbieh  the  eggs  are  thickly  laid. 

As  regards  deep  plowing  In  late  fall  and  early  winter,  burying  the 
eggs  to  a  considerable  depth,  experience  varies  according  to  the  nature 
of  the  soil  and  the  depth  of  the  plowing.  But  it  is  strongly  to  be  recom- 
mended  if  done  thoroughly,  as  it  not  only  prevents  the  bulk  of  the 
young  locusts  from  sncceasrally  hatching  and  reaching  the  surface,  but 
the  exceptional  ones  which  survive  the  operation  hatch  so  much  later 
that  they  would  not  affect  the  first  crop  of  hay. 

JDestmetion  of  young. — ^Of  the  many  more  or  less  successful  devices 
for  the  destruction  of  the  unfledged  locusts  which  we  have  described 
in  the  Commission  reports^  we  shall  here  mention  only  the  most  suc- 
cessful and  those  which  experience  has  shown  can  be  used  with  excel- 
lent results  in  ITew  Sampsnire.  These  are  trapping  pans  for  the  use  of 
coal-oiL  Our  remarks  on  this  subject  in  treating  of  0.  spretus  may  here 
be  repeated,  the  portions  thus  repeated  being  in  quotation  marks : 

"  doaX-oil. — ^The  use  of  coal-oU  and  coal-tar  may  best  be  considered  in 
this  connection,  as  both  substances  are  employed  in  various  ways  for 
trapping  and  destroying  the  insects.  As  we  shall  presently  see,  in  con- 
sidering the  different  available  destructive  agents,  (k)al-oil  is  the  very 
best  and  cheapest  that  can  be  used  against  the  locusts.  It  may  be  used 
in  any  of  its  cmdea?  forms,  and  various  contrivances  have  been  employed 
to  facilitate  its  practical  "application.  The  main  idea  embodied  in  these 
contrivances  is  that  of  a  shallow  receptacle  of  any  convenient  size  (vary- 
ing from  about  3  feet  square  to  about  8  or  10  by  2  or  3  feet),  provided 
with  high  back  and  sides,  either  mounted  upon  wheels  or  runners,  or 
carried  (by  means  of  suitaole  handles  or  supporting-rods)  by  hand.  If 
the  "pan^  is  larger  than,  say,  3  feet  square,  it  is  provided  with  trans- 
verse partitions  which  serve  to  prevent  any  slopping  of  the  contents  (in 
ease  water  and  oil  are  used)  when  the  device 'is  subjected  to  any  sudden 
irregular  motion,  such  as  tipping,  or  in  case  of  a  wheeled  pan,  when  it 
passes  over  uneven  ground.  The  wheeled  pan  is  pushed  like  a  wheel- 
barrow }  the  hand-worked  pan  is  carried  by  long  handles  at  its  ends.  On 
pushing  or  carrying,  as  the  case  may  be,  these  pans,  supplied  with  oil, 

•  In  fiiBt  Report  U.  S.  Ent.  Com.,  pp.  306-311 

t Described,  p.  30^  M  Caloptenobla  ovirora,  and  anbHeoneTitly  referred  (2d  Rep.,  p.  270) 
to  Heelio  famelioM  8a^.  The  iuaect  really  belongs  to  Foerster's  genus  Bieoneura,  and 
Qot  in  the  genns  SceiiOi  aa  at  present  nnderstoodt 
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over  the  infested  fields,  and  manipulatmg  the  shafts  or  handles  so  as  to 
elevate  or  depress  the  front  edge  of  the  pan  as  may  be  desired,  the  locusts 
are  startled  from  their  places  and  spring  into  the  tar  or  oil,  when  they 
are  either  entangled  by  the  tar  and  die  slowly,  or,  coming  in  contact 
with  the  more  active  portion  of  the  oil,  expire  almost  immediately. 
•  •  •  •  •  •  •    ' 

"The  pans  that  were  nsed  in  Kansas  and  Iowa,  but  principally  in  the 
former  State,  were  of  very  simple  construction  and  very  effectuai.  We 
give  a  description  of  some  of  them  as  they  first  appeared  in  Mr.  Eiley's 
Locust  Plague  in  the  United  States: 

y  k  good  and  cheap  pan  is  made  of  ordinary  sheet-iron,  8  feet  long,  11  inohes  wide 
at  the  hottom,  and  turned  np  a  loot  high  at  tne  back  and  an  inch  high  at  the  front. 
A  ranner  at  each  end,  extending  some  distance  behind,  and  a  cord  attached  to  each 
front  comer,  complete  the  pan,  at  a  cost  of  about  (1.50.    (Plate  VII,  Fi^.  2.) 

« We  have  known  from  7  to  10  bushels  of  young  locusts  caught  with  pne  such 
pan  in  an  afternoon.  It  is  easily  pulled  by  two  boys,  and  by  running  several  together 
in  a  row,  one  bov  to  each  outer  rope,  and  one  to  each  contiguous  pair,  the  best  work 
is  performed  witn  the  least  labor.  Longer  pans,  to  be  drawn  by  horses,  should  have 
transverse  partitions  (Plate  III,  Fig.  8)  to  avoid  spilling  the  liquid ;  also  more  ron- 
ners.  The  oil  may  be  used  alone  so  as  to  just  cover  the  bottom,  or  on  the  surface  of 
water,  and  the  insects  strained  through  a  wire  ladle.  When  the  insects  are  very  small, 
one  may  economize  in  kerosene  by  lining  the  pan  with  saturated  cloth ;  but,  this  be- 
comes less  efficient  afterward,  and  frames  of  cloth  saturated  with  oil  do  not  equal  the 
pans.  Where  oil  has  been  scarce,  some  persons  have  e|^bstituted  concentrated  lyo^ 
but  when  used  strong  enough  to  kill  its  cost  about  as  much  as  the  oil.  The  oil-pans 
can  be  used  only  when  the  crops  to  be  protected  are  small. 

''  SmaU  pans  for  oil,  attached  to  an  obliquing  pole  or  handle,  do  excellent  service 
in  gardens." 

A  coal-oil  pan  to  be  drawn  on  runners  is  shown  at  Plate  Vn,  Fig.  1. 
It  is  made  as  follows : 

Take  a  common  board  firom  12  to  16  feet  in  length  for  the  foundation  or  bed-piece. 
Make  a  tin  trough  4  inches  deep,  6  inches  wide,  and  as  long  as  rec^uired.  Divide  the 
tron>;h  into  partitions  by  means  of  strips  of  tin,  so  that  each  partition  is  a  foot  long, 
thus  avoiding  the  spilling  of  oil.  Back  of  this  place  a  strip  of  tin  16  Inches  wide  ivnd 
as  long  as  the  trough.  The  back  must  be  firmly  secured  by  braces  running  down  to 
the  front  edge  of  tne  board.  Under  aU  this  place  three  wooden  runners  3  feet  lone 
and  shod  with  iron  for  the  troughs  to  ride  on.  FUl  the  pan  half  full  of  water  and 
then  add  a  small  quantity  of  kerosene — sufficient  to  cover  the  water.  A  horse  may 
be  hitched  to  the  machine  by  fastening  a  rope  to  the  outside  runners.  The  lightness 
of  the  machine  will  allow  its  being  used  on  any  crops. 

This  machine  was  nsed  with  much  success  in  Northern  Iowa  during 
the  last  incursion  of  0.  spretus. 

"A  contrivance  is  shown  in  Plate  VII,  Fig.  3,  constructed  by  President 
John  A.  Anderson,  for  use  on  the  Agricultural  College  farm  at  Man- 
hattan, Kans.    The  following  description  is  taken  from  the  Indmtridlist : 

Yesterday  afternoon  we  had  the  following  cheap  machine  built  in  a  couple  of  hours 
which  thus  far  promises  to  do  all  the  work  of  either  of  the  oil-machines :  Three  pieces 
of  fence-board,  4  feet  long  and  3  or  4  feet  apart,  serve  as  slod-runners.  To  the  frout 
end  is  nailed  a  fence-board  15  or  more  feet  long.  To  this  and  over  the  runners,  three 
pieces  of  slats,  each  4  feet  long,  are  attached  by  a  leather  hinge;  and  inch-and-a-balf 
holes  through  the  back  end  of  these  slats  receive  light  standards,  the  lawer  ends  of 
which  are  fastened  to  the  back  ends  of  the  runners  by  a  leather  hinge.  Peg-holes  in 
the  upper  half  of  the  standards  enable  you  to  place  the  slats  at  any  desirable  angle. 
On  the  back  ends  of  these  slats  is  nailed  a  strip  15  feet  long,  parallel  with  the  fenct^- 
board  and  3  foet  from  it,  and  to  these  is  tacked  coarse  muslin  15  feet  in  length  which 
forms  an  apron  or  movable  screen  that  can  be  set  at  any' angle.  To  the  front  ends  of 
the  outside  runners  a  long  piece  of  fence-wire  was  attached,  and  a  mule  was  hitched 
to  the  wire,  much  to  the  disgust  of  the  mule.  A  boy  can  pull  the  light  machine,  but 
mules  ])ii!l  longer  than  boys  do.  On  trial  it  worked  to  a  charm;  and  this  morning  the 
ground  i;'>ne  over  shows  several  dead  hoppers  to  the  square  foot,  notwithstanding  the 
fact  thai  I  hey  had  quickly  jumped  off  the  apron.  It  should  be  used  against  the  wind, 
and  promi.scs  to  be  very  effective.  Any  man  can  make  the  above  in  two  hourb|  and 
it  is  worth  trying. 
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nXPr.AN'i^.TION'   TO   I>Xii^.TBaS. 


PLATE  L 

CABBAQK  WORMS. 


(Original.) 


Fig.  1.  Pierisrapm^. 

Fio.  la.  FUrU  rapm  V .  orlposf  tin^. 

Fig.  16.  Fwritrapacf 

Fio.  le.  Pierit  rapm,  larriB  of  different  stAgee. 

Fio.ld.  JPiarif  rajHs,  chrTflalis. 

Fig.  2.  Plu^ia  broMtcA,  Urva. 

Fig.  2a.  PUuia  brauiea,  pupa  and  ooooon. 


Fio.  3.  IfomMfrapiefo,  larva. 
Fio.  8a.  2fani««(rajn6to.raoth. 
FIG.  4.  iH'onea  rimoM^it,  larva. 
Fio.  4a.  Pion^a  rimotalif,  moth. 
Fio.  5.  Mamesira  chenopodii,  larva. 
Fio.  6.  PluUUa  crueiferorum,\9rysk. 
Flo.  6a.  Flutellaeruo^fsrarumfPupA, 


PLATE IL 


THB  LEfiflBB  LOCUST. 

(From  Report  I,  U.  S.  E.  C.) 


Fig.  1.  CeUoptenut  aUanis,  newly  hatched  or  in 
first  larval  stage,  from  side;  1&.  same, 
while  jet  pale,  ftom  above;  la,  an- 
tenna of  same. 

Fig.  2.  Second  stage ;  2a.  antenna ;  26,  thorax,  trom. 
above;  2e,  thorax,  IVom  side. 

Fig.  3.  Third  st^e;  3a, antenna;  36.  thorax,  ftx>m 
aboTe;  3«,  thorax,  flrom  side. 

Fig.  4.  Fourth  stage,  or  i^rst  pups!  stage;  4a,  an- 
tenna; 46,  thorax,  fhnn  above;  4«, 
thorax,  from  side. 

Fig.  S.  Fifth  stage,  or  tme  pupa ;  Ga,  antenna :  56, 
thorax,  firom  above;  5c,  thorax,  nrom 


side ;  5d,  pupal  exnviao,  or  last  sliin 

shed. 
Fig.   6.  Sixth  stage,  or  matare  insect;  the  flgore 

showing  a  typical  male— natural  sise. 
Fig.   7.  Typical  female,  with  wings  expanded— 

natural  sise. 
Fio.  0.  Enlarged  thorax  of  mature  insect,  from 

above;  Oo,  same, firom  side. 
Fio.  10.  Anal  characters  of  male,  from  above; 

10a,  same,  from  side;  106,  same,  from 

behind. 
Fig.  11.  Anal  characters  of  female,  from  side:  11a, 

anal  oharaoters  of  female,  from  above. 


PLATE  m. 

F0BE8T  TBU  DVBKCTS. 


Fig.  1.  Ifematvi  eriehtonii^  female  (enlarged). 
Fig.  la.  Xemctus  eriehsonU,  outline  (natural  site). 
Fig.  16.  Nematuf  eriehtoniij  larvae  of  dilTorent 

stages. 
Fig.  le,  Nematu*  trichs<miif  cocoon. 


(Orlgfnal.) 


Fig.  Id,  Larch  tW^ig  denuded  by  JV.  erichtonii. 
Fig.  2.  OtUeMa  omeHeida,  adult  (enlarged). 
Fio.  2a.  Twig  of  spruce  damaged  by  O.  abisUdda, 
Fio.  8.  Tortri»  /umifwanck,  male  (enlarged). 


PLATE  IV. 

HARD-BLOWBR  FOB  UXDBRSPBAYIlfO  ABD  FOWDBBING  WITH  IKSECTICIDB8. 

(Original;  TV.  8.  Barnard,  dd.) 


Fig.  1.  Dirtct  powder  blower;  bellows,  vj  hollow 
handles,  A;  powder  can,  p;  to  dis- 
charge,«;  feed  acynstor,^;  screw-cap.y. 

Fig.  2.  Powdsr-ean  in  section;  blast  tube,  0V;  side 
slot  and  feed  regulator,  oj;  body  of 
oan,j9;  screw-cap,  y. 

Fig.  8.  JBxterior  view  tuf  eon  im'tA  erooied  «xten*ion 
pipe;  pipe,  eiu;  cau,i>;  screw-cap,  y; 
K*uge,j/  upward  discnarge. «. 

Fig.  4.  Bdlowg,  can  and  ttraibhi  exteneUm  pipe 
with  its  di»ekarge;  bellows,  v;  head, }  ; 
gauze  valve  cover,  z;  handle,  h;  osoi.pi 
couple,  or  hose,  r;  pipe,  i;  discharge,  #. 

Fig.  5.  OompaU  bellows-can  arrangetnentf  esax,pp; 


sorew-ca]|^  y;  handle,  h;  valve  gause, 
Z;  head,^;  discharge  pipe,  A, «,  r,  e. 

Fio.  6.  Mand  bellows  spray  blower;  bellows,  v; 
gauae  valvc^  z;  handle,  h;  discharge 
pipe,  hyris;  spray,  s;  screw -cap 
couple,  y;  can,p;  apex,  a;;  bases,  a  ft; 
supply  tube,  I. 

Fio.  7.  Liquid  can  in  eeetion;  blast  pipe,  2//  oan,p; 
suction  pipe,  xp  y;  blast  inlet,  y;  apex, 
X:  bases, an;  supply  tube, I. 

Fig.  8.  MovJlh  spray-hlotoer  w%th  direct  discharge; 
month  piece,  o ;  blast  tube,  tejs; 
couple,  0;  Bcrew-cap,  j;  can.  pf  apex, 
xg  bases, an;  supply  tube, t 


PLATE  V. 

BXAP6ACK  PUMP  UXDBR8PRATBB  AKD  APPURTBNABCEB  FOB  APPLTIKG  1KBBCTICTDE8. 

(Original;  TV.  8.  Barnard,  del) 


Fio.  1.  Knapsaek  pump  undersprayer  in  opera- 
tiofi;  loopA,  6  6;  support  can,  h;  suc- 
tion hose,  r  h  O;  ejector-pump,  e  x;  pis- 
ton rod  exteusiou,  xiu;  to  eddy  cham- 
ber noszle,  tt;  side  spray,  s. 

Fig  2.  Eddy  chamber  nozzle,  natural  size;  face 
Tiew  and  section. 


Fio.  8.  Sddy  chamber  nozzle,  f,  for  direct  dis- 
charge. 
Fig.  4.  SVaiJing  pips /or t;  its  stem  pipe,  (;  y-fork, 

Jt:  inside  spring  rods,tjs;  flexile 
oints,  e  e;  drag  -  plate,  or  shoe,  e  e;  noz- 
zle arm-pipes,  i  i;  their  swing,  mnmj 
nozzles,  nn. 
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EXPLANATION  TO  PLATES. 


FLA.TX  VL 

DXYICB8  FOB  UHDKHSFBATIHO  TRKBS  WITH  IKSBCTICIDB8. 

(Tigs.  1  aB4  9  origlxua;  8  and  4  ttma  Ann.  Sept  Dept  Agr.  lt81-'2.) 

Fig.  4.  Stirrer  pvmp  with  barrel  and  mUe^r funnel 


FlO.  1.  ParUt^fhote'poledwicefwrgprayinatreet; 
iMunboo  pole,  b  b;  drip  waiiber, j,-  hose, 
h  X;  side  hook,  v;  eddy  cbamber  noz- 
]B)e,nm;  spray,  2  f. 

Fig.  2.  MetaXUc  haiid  pipe  vrith  diagonal  nozzle: 
hose,  h;  metalliopipe,  t;  diagonal  eddy 
chamber  nozzle, »;  its  removable  face, 
i;  spray,  #. 

Fig.  3.  Barrel  reel  or  skid;  two  coupling  cleats,  b  6; 
two  side  rests,  a  «;  chamfered  con- 
care,  e  c. 


in  eeetum;  funnel,  u;  its  cylindrical 
sides,  g  g;  funnel  base,  1 1;  spout,  p; 
(in  bong -hole,  k),  gauze  septam,  d: 
barrel,  kk;  trunnions,  i;  tnumion 
eyes,  e;  wedj^e,  v;  lever-ftUcrom,  /; 
pump  lerer.  %  i;  swing  of  the  lever 
head  and  piston  top.  a  6  e;  cylinder 
packing  cap,  e;  cylinder,  9;  its  swing, 
xy;  stirrer  loop  or  eye,  A;  stirrer  bar, 
m  n;  rope,  w  w;  bung,  f  z. 


Fig.  1.  Coal-oil  pan,  large  size. 
Fig.  2.  Coal-oil  pan,  small  size. 


PLATE  vn. 
(From  Kept.  I,  U.  S.  E.  C.) 

I  Fig.  3.  The  Anderson  Cool-oil  ocntriTaiica» 

PLATE  Vin. 
(From  Bept  I,  U.  S.  E.  C.) 

Fig.  1.  The  Robbins  Coal-tar  pan.  I  Fig.  3.  The  same,  side  view  of  frameb 

Flo.  2.  The  Fiery  Locust-Haonine,  front  yiew— in 
operation.  I 

PLATE  IX. 

(From  Bept  I,  U.  S.  £.  C.) 

FlO.  1.  The  Riley  Locust  Catcher. 

PLATE  Z. 

CABBAGE  WOBMS. 

(Fig.  1  origmal;  2,  3,  4  after  BUey;  6  alter  Harris.) 

Fig.  1.  Pierit  monutUi  a,  larra;  &,  pupa;  c,  adult   I  Fio.  4.  Pieriz protodiee;  a,  larva;  b,pupBk 
~     '   " Fig.  5.  Pt«n«  oZwoMa;  Ok  lanra. 


Fig.  2.  PieritproU>diee,(f. 
Fig.  8.  Fierit  protodice,  9 . 


PLAT?  XI. 
(Figs.  1,  8,  4,  5,  and  6  original;  2  after  Biley.) 


Fig.  1.  Phymata  eroza;  a,  dorsal  view  (enlarged) ; 
b,  side  view  (enlarged) ;  c,  fh>nt  leg 
(enlarged) ;  <i,  rostrum  (enlarged). 

Fig.  2.  Phitia  brazziece,-  a,  larva ;  b,  pupa ;  c,  moth. 

Fig.  3.  Plutella  enuiferarufn;  a,  larva  (enlarged) ; 
b,  dorsum  of  a  single  Joint  (greatly  en- 
'  'ffed) ;  6,  side  view  of  same ;  d,  pupa 
iTarged) ;   e,  cocoon  (enlarged) ;  /, 


larffed) ;  6,  side  view  of  same ;  d,  pupa 
(enlarged) ;  e,  cocoon  (enlarged) ;  /, 
moth  (enlarged) ;  g^  wings  of  dark  va- 


riety (enlarged) ;  h,  moth  at  rest  (en- 
larged) ;  t,  cremaster  of  pupa  (greatly 
enlaced). 

Fig.  4.  Pionea  nmozaliz;  a,  larva;  6,  pup*;  e, 
moth ;  d,  segment  of  larva  (enlarged). 

Fig.  5.  Larva  of  Plwda  brazziecB  parasitized  by 
Oopidozofna  truneoMlum. 

Fig.  6.  Ciypidozoma  iruncaUXLuin  ( gveatly  en- 
larged). 


PLATE  XH. 
(Figs.  1  and  8  original;  2  aftei*  BUey.) 


Fig.  1.  Mamezira ehenop<>dii;  a, 5,  larva;  e,  pupa; 

d,  moth  i  e,  wing  of  same  (enlarged) ;  /, 

anal  segment  of  pupa. 
Fig.  2.  Cetamieapieta;  a, larva;  b, moth. 
Fig.  3.  Galeruea  xanUiovMHozna;  a,  eggs;  5,  larvae; 

c,  adult;  «,  eggs  (enlarged);  t  sculp- 


ture of  eggs;  g,  larva  (enlarged);  h, 
side  view  of  greatly  enlarged  aegment 
of  larva;  i,  dorsal  view  of  same;  j, 
pupa  (enlarged) ;  k,  beetle  (enlarged) ; 
2,  poriiun  of  elytron  of  bee^e  (greatly 
enlarged). 


PLATE  XnL 


(Original;  Packard— Oissler,  dd.) 


Fig. 


1.  Nematuz  eriehzoniif  head  of  larva  before 
last  molt 

Fig.  la.  Same,  full-grown  larva. 

Fig.  2.  Maxilla  of  same,  from  above;  g,  galea;  lae, 
laciuia;  pcUp,  palpus. 

Fig.  8.  Same,  underside;  tnx,  maxilla;  macp,  mam- 
illary palpus;  mx',  labium ;  nuCp,  labial 
palpus. 

Fig.  4.  Mandible  of  same. 

Fig.  6.  Pteromalun  parasitic  on  same. 

Fig.  6.  Ifcfnatuz  integer,  head  and  thorax;  pze, 
praesctttum;  se,  scutum;  zU,  scut^- 
lom. 


Fig. 6a.  Same,  ovipositor;  9,  10,  0th  and  10th  ab- 
dominal segments;  00,  ovipositor;  e, 
cercopod. 

Fig.  66.  Same,  wing. 

Fig.  Gc.  ttame,  antenna. 

Fig.  7.  0eUchia  abietiz^la,  larva  enlarged  (nata- 
lal  size  indicated  by  hair  line). 

Fig.  7a.  Same,  head  and  thoracro.  and  first  abdomi. 
nal  Joints  more  highly  magnified. 

Fig.  lb.  Same,  terminal  joints  on  same  aoale  aa  lAat. 
All  the  figures  magnified. 
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Fig.  1. 
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Pro.  6. 
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Knapsack  Spray  Ejector. 
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It  was  found  to  do  yeiy  good  serrioe,  kiliing  the  young  loouBts  in  oonfliderable  num- 
bers. The  oil  did  not  evaporate  so  rapidly  as  was  anticipated.  One  thorough  satura- 
tion was  sufficient  for  fifteen  or  twenty  minutes,  when  a  little  more  could  oe  added. 
If  the  machine  be  hauled  against  the  wind  nearly  all  the  locusts  which  hop  will  touch 
the  oiled  canvas.  They  generally  take  several  hops  upon  the  canvas  before  leaving  it, 
thus  insuring  a  thoiouzh  saturation  with  the  oil.  After  hopping  from  the  apron  they 
can  take  two  or  three  hops  upon  the  ground,  then  lose  all  power  in  their  hind  legs, 
stretching  them  straight  out  behind .  and  finally,  in  one  or  two  minutes  after  being 
"oiled'*  fliey  are  dead. 

The  1186  of  the  kerosene  pan  in  Few  Hampshire  has  met  Tniih  an 
abundant  measnre  of  success,  although  the  experiments  were  begun 
this  year  rather  too  late.  From  the  second  week  in  June  on,  daily 
draggings  were  made  on  at  least  six  farms,  and  as  many  as  a  bushel  of 
locusts  taken  in  an  hour  from  a  single  pan  without  reckoning  those 
which  had  jumped  out  and  died  on  the  ground  from  the  effects  of  con- 
tact with  the  kerosene.  On  the  farm  of  Mr.  J.  E.  Ohandler,  where  we 
made  our  first  experiments,  operations  were  begun  early  in  June  and 
steadily  continued  until  the  locusts  became  full  fledged.  On  one  occa- 
sion fifteen  bushels  were  gathered  in  one  hour,  and  upon  an  adjoining 
farm  a  bushel  were  taken  in  two  minutes.  On  a  four-acre  field  to  the 
north  36  bushels  were  caught  in  two  days.  Instead  of  the  pure  kero- 
sene thrown  into  the  pans,  either  with  or  without  water,  as  heretofore 
used  in  the  West,  we^bund  that  the  kerosene  emulsion,  which  will  be 
more  particularly  referred  to  farther  on^  acted  admirably  when  diluted 
even  with  50  to  100  parts  of  water,  while  the  locusts  were  young;  so 
that  as  a  matter  of  economy  and  convenience  the  use  of  the  oil  in  this 
form  well  repaid  the  trouble  of  preparation,  which  rarely  requires  more 
than  from  five  to  ten  minutes  of  churning  with  an  ordinary  aquapnlt. 

'^Ooal'tar. — This  may  be  used  with  most  of  the  contrivances  just 
described  for  the  use  of  kerosene,  and  while  not  equal  to  the  simple  kero- 
sene pan  for  speed  in  trapping  and  destroying,  ia  yet  very  useful,  espe- 
cially in  the  neighborhood  of  gas-works,  where  the  coal-tar  can  be 
obtained  at  a  nominal  cost.  It  also  permits  of  the  use  of  the  simplest 
kind  of  pan.  Enough  tar  is  spread  over  whatever  receptacle  may  be 
used  to  cover  well  the  bottom,  and  when  this  becomes  sufficiently  matted 
with  the  young  locust  so  as  no  longer  to  destroy  the  newcomers,  another 
coating  is  added,  and  so  on  until  it  becomes  necessary  to  remove  ^e 
whole  mass,  when  it  is  shoveled  from  the  pan  and  burned,  or,  what  is  far 
preferable,  wherever  there  are  wet  ditches,  it  may  be  thrown  into  these, 
wlien  the  oil  contained  in  it,  spreading  dver  the  surface  of  the  water, 
destroys  such  locusts  as  may  jump  into  or  be  driven  into  such  ditches. 
Where  the  tar  is  scarce,  as  a  matter  of  economy  it  will  pay  to  melt  the 
accumulated  niASS  in  iron  vessels.  By  skimming  off  the  dead  locusts 
that  rise  to  the  surface  and  thinning  the  residuum  with  a  little  coal-oil, 
it  may  be  used  again. 

A  simple  pan  which  was  very  extensively  used  in  the  West  is  shown 
at  Plate  YIII^Fig.  1,  and  was  known  as  the  <^  Bobbins  hopperdozer."  Its 
general  plan  is  that  of  an  ordinary  road-scooper,  and  its  simplicity  and 
durability  account  for  its  general  use.  It  was  usually  drawn  by  hand, 
though  several  pans  were  firequently  bound  together  and  drawn  by 
horses ;  while  in  some  instances  certain  improvements  in  the  way  of 
mounting  on  wheels,  so  as  to  permit  its  being  pushed  from  behind,  were 
also  adopted.  We  saw  some  with  a  wire  screen,  or  cover,  hinged  to  the 
back  so  that  the  insects  might  be  secured  when  the  pan  was  not  in 
motion,  but  the  cover  seemed  superfluous.  We  also  saw  lime  and  kero- 
sene mixed  so  as  to  form  a  mortar  substituted  for  the  coal-tar. 

On  Plate  YIII  we  have  ahso  represented  a  machine  which  may  be 

used  either  with  coal-tar  or  as  a  catching  and  crushing  machine.    It 
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was  invented  by  J.  S.  Flory,  and  manufactured  by  Flory  &  Co.,  Gree- 
ley, Colo.  The  details  of  the  nia<ihine  and  its  method  of  work  are  as 
follows: 

The  main  feature  of  this  invcDtion  is  a  revolving  platform  of  heavy  canvas  or  wire 
cloth,  which  mns  between  two  horizontal  rollers.  Long  amis  reach  forward,  which 
support  a  revolving  reel ;  from  those  arms  downward  extend  sheet-iron  sides,  over  the 
top  a  canvas  covering ;  all  so  constracted  as  to  form  a  large,  wide  month,  into  which 
the  'hoppers  ard  driven  by  the  arms  of  the  revolving  reel  and  carried  between  the 
two  rollers  and  crushed.  Horizontal  strips  running  along  the  rollers  servo  to  keep  the 
rollers  and  platform  clear  of  the  crusheil  grasshoppers.  The  whole  machine  is  sup- 
ported on  two  main  wheels  about  the  middle,  and  two  smaller  ones  in  front.  Extend- 
ing back  is  a  frame  or  cross-bar,  to  which  one  or  two  horses  may  be  hitched  to  push 
the  machine  forward,  or  it  may  be  operated  by  hand.  The  front  of  the  platform  runs 
close  to  the  ground,  and  by  bearing  down  at  the  rear  by  the  driver,  it  can  easily  be 
lifted  over  any  obstruction  that  may  be  in  the  way.  The  machine  can  bo  raised  or 
lowered  in  front  to  suit  the  crop  over  which  it  is  run. 

This  invention  will  destroy  the  grasshoppers  without  the  necessity  and  expense  of 
using  oil  or  tar.  Tlie  patent,  we  understand,  also  covers  the  combinations  of  a  recep- 
tacle immediately  under  the  rollers,  into  which  the  grasshoppers  are  carried,  and  into 
which,  if  need  be,  water  and  oil  may  be  kept,  and  also  a  long  narrow  hopper  (just 
over  the  rollers),  into  which  coal-tar  may  be  put  and  allowed  to  run  through  on  to  the 
platform,  thus  making  it  a  self -tarring  machine.  Either  of  these  combined  methods  of 
destroying  the  'hoppers  may  be  used  as  the  farmer  may  choose.  The  machine  is  so 
simple  in  oostruction  that  any  ordinary  workman  can  put  them  up  at  a  oomparatively 
small  price.  The  machine  may  be  made  of  any  size  desired,  irom  a  small  hand^ma- 
chine  to  one  a  rod  or  more  in  width. 

Plate  VIII,  Fig.  2,  represents  a  front  view  of  this  maohine  when  in 
operation,  and  Fig.  3  a  side  view  of  the  frame.  The  manufacturers  send 
us  the  following  description : 

The  rollers  B  and  C*  are  8  feet  between  the  side-pieces.  The  roller  B,  forming  the 
axle,  is  about  16  inches  longer  than  the  other.  The  wheels  are  24  inches  in  diameter, 
4  inches  thick,  made  of  pieces  of  2-inch  lumber.  Front  roller,  C,  8  feet  between  side- 
j^ieces,  4  inches  in  diameter.  Front  wheels  10  inches  in  diameter,  so  set  as  to  let  the 
front  roller  and  platform  run  witliin  a  few  inches  of  the  Ground.  Front  wheels  should 
be  on  movable  axles,  so  as  to  raise  or  lower  the  machme.  The  platibrm  is  made  of 
heavy  ducking,  endless,  and  revolves  between  the  two  rollers  B  and  C^  A  head-block 
and  key  at  eacn  end  is  used  to  drive  the  roller  C^  up  tight  against  the  axle  B.  Side- 
pieces  are  made  of  scantling  2  by  6, 7  feet  in  front,  9  feet  in  rear  of  axle.  Anns,  6  6, 
2  by  2,  so  arranged  as  to  raise  or  lower  the  cover  P.  Cross-piece  in  front  of  roller  C 
(diagram  2),  set  so  close  as  to  serve  as  a  cleaner  to  the  platform,  also  protects  the  plat- 
form from  locks,  &c.  A  short  apron  is  attached  to  this  piece,  extending  to  the  ground. 
(If  necessary,  a  cleaner-strip  may  be  placed  immediately  under  roller  C^  (diagram  2).) 
W  are  canvas  wings,  extending  forward  and  outward  at  an  angle  for  the  purpose  of 
driving  the  grasshoppers  in  from  either  side ;  and  as  the  machine  advances,  they  jump 
onto  the  movable  jvlatform  and  are  carried  into  the  rollers  B  and  C*  (diagram  2)  ana 
crushed.  X  X  are  iron  rods  han^ng  by  ropes  from  the  end  of  front  cross-pece  T.  V  V 
are  wires  extending  from  end  of  iron  rods  to  cross-piece  T.  To  the  iron  TodB  and  wire 
the  canvas  sides  are  sewed.  An  apron  of  canvas  hangs  from  the  iron  rods  X  X  to 
sweep  the  ground.  Over  the  top  to  the  pieces  C  C  a  canvas  cover  is  placed,  tacked 
on,  extending  back  to  the  cross-piece  F.    The  sides  are  also  closed  up  with  canvas. 

^^ Catching  or  hogging. — There  are  innumerable  mechanical  contrivances 
for  this  purpose.  The  cheapest  and  most  satisfactory  are  those  intended 
to  bag  the  insects.  A  frame  two  feet  high  and  of  varying  lengtii,  accord- 
ing as  it  is  to  be  drawn  by  men  or  horses,  with  a  bag  of  sheeting  taper- 
ing behind  and  ending  in  a  small  bag  or  tube,  say  one  foot  in  diameter 
and  two  or  three  feet  long,  with  a  fine  wire  door  at  the  end  to  admit  the 
light  and  permit  the  dumping  of  the  insects,  will  do  admirable  work.  The 
insects  gravitate  toward  the  wire  screen,  and  when  the  secondary  bag  is 
full  they  may  be  emptied  into  a  pit  dug  for  the  purpose.  These  bagging- 
machines  will  prove  most  serviceable  when  grain  is  too  high  for  the 
kerosene  pans,  just  described,  and  they  will  be  rendered  more  effectual 
by  having  runners  at  distances  of  about  every  two  feet,  extending  a  foot 
or  so  in  front  of  the  mouth,  so  as  to  more  thoroughly  disturb  the  insects 
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and  prevent  them  fipom  getting  underneath  5  also  by  having  wings  of 
vertical  teeth,  so  as  to  increase  the  scope  with  as  little  resistance  to  the 
wind  as  possible. 

^^Two  important  facts  should  always  be  borne  in  mind  in  using  these* 
bagging-machines :  1st,  that  they  should  always  be  drawn,  as  far  as 
possible,  against  the  wind,  if  this  be  stirring;  2d,  that  in  proportion  as 
the  insects  and  the  grain  are  advanced  in  growth,  and  the  former  be- 
come predisposed  to  roost,  in  that  proportion  the  machines  will  prove 
more  serviceable  at  night.'^ 

We  constructed  a  machine  in  1876  embodying  the  features  already 
mentioned,  and  it  answered  the  purposes  Very  well  indeed.  (See  Plate 
IX«)    We  reproduce  the  following  account  from  the  Scientific  AmerUxm : 

•'The  mechanical  department  has  constnicted  a  new  locust  exterminator  for  Profes- 
sor Riley.  The  machine  operates  npon  the  bagging  principle.  It  is,  briefly,  a  large 
canvas  bag  stretched  upon  a  light  but  strong  frame,  and  placed  upon  runners,  which 
extend  with  curved  tips  a  little  in  front  of  the  mouth.  The  canvas  is  stretched  upon 
the  inside  of  the  frame,  thus  making  the  bag  smooth  and  even  within.  Tliis  ba^  has 
a  mouth  (A)  ten  feet  long  and  two  feet  high,  and  converges  backward  to  a  small  box 
or  frame,  one  foot  square,  with  a  slide  cut-off  (D).  This  box  forms  the  mouth  to  a 
secondary  bag  (BJ,  two  and  a  half  feet  long  aud  one  foot  in  diameter,  which  ends  in  a 
second  frame  navmg  two  short  runners  below  it.  There  is  a  sliding  door  (E)  of  wire 
gauze  in  the  end  frame,  and  the  secondary  bag  is  stretched  by  a  couple  of  strips  of 
leather  connecting  the  two  small  frames.  The  machine  is  made  to  '^  take  more  land'' 
by  means  of  two  right-angle  triangular  wings  (C)  about  six  feet  long,  that  hinge  to 
the  upright  ends  of  the  large  frame  in  snch  manner  that  the  rectangle  Joins  the  upper 
comer  of  the  frame.  From  the  lower  side  of  this  wing  are  suspended  a  number  of  . 
teeth  or  beaters,  which,  swinginjj  loosely,  drive  the  locusts  inward.  The  machine  is 
handled  by  means  of  two  ropes  hitched  to  the  outer  runners  or  to  the  outer  and  lower 
side  of  the  mouth  of  the  frame. 

"  On  smooth  ground  the  machine  can  be  easily  hauled  by  two  men,  but  where  the 
grass  is  tall  and  thick  it  pulls  harder.  The  locusts,  on  hopping  into  the  machine,  soon 
reach  the  small  back  portion,  enter  the  small  bag,  and  are  attracted  to  the  rear  end 
by  the  light  which  enters  by  the  gauze  door.  When  a  suf&cient  number  are  thus  cap- 
tnred  the  machine  is  stopped,  the  cut-off  is  slid  down  in  front  of  the  secondary  bag,  a 
hole  is  dug  behind  the  machine,  the  bag  tipped  into  it,  and  the  insects  buried.  A  strip 
of  leather  closes  the  slit  through  which  the  cut-off  slips,  and  the  main  bag  fs  made  of 
dark  oloth,  while  the  secondary  bag  is  white,  so  as  by  contrast  to  attract  more 
thoroughly  the  locusts. 

**  The  advantages  of  this  machine  are  that  it  requires  no  additional  expense  to  run 
it,  as  for  oil,  tar,  &c.  It  will  catch  the  winged  locust  as  well  as  the  young,  if  ojjer- 
ated  on  cool  mornings  and  evenings,  and  is  adapted  to  almost  all  conditions  of  growing 
grain.    The  machine  can  be  made  for  about  $10,  and  perhaps  less.'' 

"In  practice  we  found  it  best  to  draw  the  machine  by  hitching  to  the 
runners,  and  to  brace  the  wings  at  desired  angles,  according  to  the 
strength  of  the  wind,  by  means  of  two  iron  rods,  as  in  the  illustration." 

ProtecHon  of  vegetable  gardens. — On  the  New  Hampshire  farms  it  be- 
comes necessary  to  devise  some  remedy  for  use  in  the  vegetable  gardens 
where  the  machines  just  described,  and  which  are  for  field  use,  cannot 
be  advantageously  operated.  Here  the  kerosene  emulsion  which  we 
have  so  frequently  recommended  of  late  again  comes  into  play.  An 
emulsion  resembling  butter  can  be  produced  in  a  few  minutes  by  churn- 
ing with  a  force  pump  two  parts  of  kerosene  and  one  part  of  sour  milk 
in  a  pail.  The  liquids  should  be  at  about  blood  heat.  This  emulsion  may 
be  diluted  with  twelve  parts  of  water  to  one  part  of  emulsion,  thoroughly 
mixed,  and  may  be  applied  with  the  force-pump,  a  spray-nozzle,  or  with  a 
strong  garden-syringe.  The  liquid  will  kill  all  locusts  which  it  touches 
without  harming  the  vegetables. 

An  equally'  good  emulsion  may  be  mad^  as  follows: 

Kerosene 2  gallons =66§  per  cent. 

Common  soap.. J  pound  >  _ooi  „«  ^^^^ 
Water 1  gallon  J -'^'**  P®^  ^®^^ 
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Heat  the  mixture  of  soap  and  water  and  add  it  boiling  hot  to  the  kero- 
sene. Ghnm  the  mixtore  by  means  of  a  force-pump  and  spray-nozzle 
for  Ave  or  ten  minutes.  The  emulsion,  if  perfect,  forms  a  cream,  which 
thickens  on  cooling,  and  adheres  without  oiliness  to  the  surface  of  the 
glass.  Dilute  with  cold  water  before  using,  to  the  extent  which  expe- 
rience will  indicate  is  best,  and  which  will  differ  according  to  the  plants 
to  be  sprayed  or  to  the  size  of  the  locusts  to  be  killed. 

Neee9sity/ar  eo-operation. — ^l^he  necessity  for  united  effort  in  dealing 
with  this  pest  is  obvious,  and,  in  closing,  we  quote  the  words  of  Mr.  J.  E« 
Ohandler,  whom  we  have  to  thank  most  sincerely  for  his  kind  hospitalily 
in  the  pursuance  of  this  investigation: 

With  a  oommon  purpose  and  determixiation  to  rid  onr  beantif  ol  inteirale  of  this 
peat^  which  requires  but  an  nnited  effort  to  oyeroome  it,  it  is  absolutely  oertain  thst 
the  intelligent  farmers  of  the  Merrimac  YaUey  will  oommand  success. 
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Sib  :  I  h^ve  tlie  honor  to  submit  the  following  notes  on  matters  apper- 
taining to  this  division : 

The  i>ortion  of  the  Department  grounds  available  for  cultivation  is 
gradually  being  reduced,  owing  to  the  space  required  for  the  extension  of 
buildings  rendered  necessary  by  the  progress  and  increase  of  depart- 
mental work.  The  cultivated  ground  is  now  reduced  to  several  small 
tracts,  aggregating  but  little  over  two  acres,  and  about  one-half  of  this  is 
employed  in  hardy  grapes,  strawberries,  raspberries,  &a,  planted  with  a 
view  oftesting  the  merits  of  new  varieties  as  they  appear.  This,however, 
may  be  abandoned ;  the  exposed  condition  of  the  grounds  since  the  re- 
moval of  the  fences,  and  their  proximity  to  the  dty,  renders  it  impractica- 
ble to  protect  fruits  from  being  pilfered  ox  destroyed  before  they  ripen,  so 
that  comparative  tests  cannot  be  obtained.  Another  evil  consequent 
upon  insufficient  protection  is  the  depredations  of  animals,  especially 
dogs,  which  during  their  nightly  visits  displace  and  scatter  labels,  break 
plants,  and  commit  havoc  which  cannot  be  repaired.  Under  these  con- 
ditions it  is  not  possible  to  preserve  accuracy  in  the  names  of  plants  or 
cuttings,  except  those  which  are  kept  constantly  under  glass. 

The  propagation  of  economic  plants  is  prosecuted  as  far  as  means  and 
opportunities  will  admit.  Particular  attention  is  given  to  a  few  species 
which  are  in  much  demand  for  trial  in  semi-tropical  regions,  and  of  which 
the  supply  is  always  very  inadequate  as  compared  with  the  applications 
for  them.  Bequests  are  receiv^  almost  daily  for  olives,  bananas,  oin- 
ehanaj  coffee,  tea,  oranges,  lemons,  dates,  figp,  and  many  other  plants 
which  it  is  supposed  will  prove  adapted  to  the  warmer  portions  of  the 
Southern  and  Western  States.  As  most  of  these  plants  have  to  be  prop  - 
agated  and  grown  in  glass  structures  here,  they  can  only  be  famished 
in  meager  quantities;  therefore  the  suggestion  constantly  presents 
itself  and  may  be  repeated,  that  the  purx>oses  of  the  Department,  so 
far  as  relates  to  the  introduction,  propagation,  and  distribution  of  semi- 
tropical  vegetable  products,  cannot  be  fully  realized  untU  means  are 
taken  to  cultivate  tiiese  plants  in  climates  where  no  protection  is  re- 
quired, and  where  t^ey  can  receive  such  treatment  as  to  render  them 
fit  for  field  culture.  It  is  well  known  that  plants  which  have  been 
grown  in  pots  for  several  years  seldom  form  good,  long-lived  plants 
when  transferred  from  pots  to  the  orchard.  The  roots  are  twisted  and 
curled  in  the  pots,  and.will  in  most  cases  continue  a  twisting  form  as 
loii'g  the  plant  exists.  In  this  view  of  the  case,  many  of  the  plants,  such 
as  orange  trees,  which  have  been  raised  here  and  sent  by  the  Depart- 
ment, are  only  useful  so  far  as  to  afford  buds  for  propagation.  As 
orchard  trees  they  will  fail  in  a  short  time. 
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CULTUEAL  KEMAEKS, 
GRAPES. 

In  the  earlier  annual  reports  of  the  Department  of  Agriculture  con- 
siderable space  was  given  to  the  native  grape,  its  diseases,  best  locall- 
ities  for  its  growth,  the  value  of  different  species,  and  the  varieties  which 
had  been  obtained  from  them,  and  such  other  questions  as  were  at  that 
time  deemed  important.  Previous  to  t^o  time  alluded  to,  comparatively 
but  little  was  known  relative  to  diseases  of  the  grape.  The  leaves 
dropped  from  the  vine  in  midsummjBr,  and  the  berries  rotted  before 
ripening;  the  cause  of  the  former  was  attributed  to  sun-scald,  and  the 
latter  to  wet  and  undrained  soil,  neither  being  strictly  correct.  Recent 
microscopical  investigations  have  ex)nfirmed  the  accuracy  of  suggestions 
which  attributed  these  diseases  to  fungoid  growths,  but  the  predisposing 
causes  which  render  fungoid  growths  possible  have  not  in  all  cases  been 
fully  determined. 

The  origin  of  many  of  the  diseases  of  plants  is  obscure,  and  in  attempts 
made  to  trace  them  we  find  opinions  conflicting  to  a  degree  appar- 
ently irreconcilable.  This  may  arise  partly  from  the  accommodating 
nature  of  plants,  together  with  the  diversity  of  the  modifications  of  the 
various  agents  by  which  their  growth  is  influenced,  which  renders  it 
extremely  improbable  that  any  single  observation  can  be  universally 
correct.  There  is  scarcely  any  natural  phenomena  which  may  not  be 
explained  in  various  ways,  according  as  they  are  traced  to  their  primary, 
secondary,  intermediate,  or  proximate  causes,  and,  as  far  as  it  goes,  esLch 
explanation  may  be  equally  correct.  This  explanatory  latitude,  however, 
is  a  source  of  much  perplexity  to  the  uninitiated,  who  cannot  perceive 
the  possible  relations  they  may  maintain  with  some  fundamental  or 
primaiy  principle.  The  fundamental  principles  in  the  ecimomy  of  vege- 
table growth  are  comparatively  few ;  at  the  same  time  their  combined 
actions  lead  to  extensively  varied  results,  so  that  it  is  of  absolute  neces- 
sity that  observations  should  be  minute  and  exactly  recorded,  and  their 
authenticity  associated  with  a  clear  perception  of  their  influences,  befoi*e 
we  can  arrive  at  a  decision  of  their  true  value  with  reference  to  any 
phenomena  which  may  excite  our  attention.  In. the  absence  of  such 
caution  we  may  not  expect  to  reach  true  conclusions,  and  we  here  see 
the  origin  of  the  numerous  opinions  that  are  constantly  promulgated  in 
relation  to  the  diseases  oi'  plants,  and  which  are  valuable  or  otherwise 
according  to  the  discriminatiug  knowledge  possessed  by  those  whose 
opinion  is  offered. 

^Notwithstanding. all  that  has  been  said  and  written  on  the  subject  of 
mildew  on  grape  leaves,  it  is  still  imperfectly  understood  by  the  majority 
of  those  most  interested  in  the  culture  of  the  grape.  It  is  well  known 
that  in  some  localities  many  of  the  best  varieties  do  not  succeed  solely 
on  account  of  their  foliage  being  destroyed  more  or  less  by  mildew,  and 
the  criterion  of  a  useful  grape  depends  solely  upon  its  freedom  fro»  mil- 
dew on  the  leaves,  and  not  on  account  of  the  flavor  or  other  good  qualities 
of  the  fruit ;  so  we  find  that  the  most  popular  varieties  are  not  those  of 
the  highest  merit  in  flavor,  but  those  that  are  least  affected  with  mildew 
on  the  foliage  and  fruit.  The  most  prevalent  form  of  mildew  on  the 
leaves  of  our  native  gi^apes  is  known  as  Peronospora  vUicola.  This  is 
always  found  on  the  under  surftice  of  the  leaf  5  it  commences  in  small 
spots  of  a  brownish  color  which  adhere  closely  to  the  leaf  ribs,  and  when 
the  conditions  are  favorable  it  spreads  rapidly  and  destroys  the  vitality 
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of  the  part  attacked.  ItB  presence  is  made  apparent  by  a  yellowish 
tinge  which  may  be  seen  on  the  upper  surface  of  the  foliage,  and  in 
clear  weather  these  spots  become  brown-colored,  afterwards  crisp  and 
dry,  and  ultimately  the  leaf  is  more  or  less  destroyed.  This  appearance 
on  the  foliage  is  sometimes  termed  sun-scald,  but.it  hardly  need  be  stated 
that  the  leaves  "^ould  not  be  injured  by  the  sun  were  it  not  that  their 
vitality  is  impaired  by  mildew ;  yet  we  frequently  meet  with  cultivators 
who  maintain  that  their  vines  are  free  from  mildew,  while  they  admit  the 
foliage  is  scalded  by  the  sun  and.dying  off.  By  the  time  its  effects  are 
thus  visible  the  mildew  is  not  so  easily  discerned,  or  it  may  have  run 
its  course  and  left  but  little  evidence  of  its  presence  in  an  active  state, 
and  this  may  be  the  reason  why  many  grape-growers  show  so  little 
knowledge  of  the  disease.  Hence  the  ori^n  of  so  many  seemingly  con* 
ficting  opinions  relative  to  the  exemption  of  varieties  of  grape  from  mil- 
dew, owing  to  the  effects  produced  by  this  disease  being  attributed  to 
other  supposed  causes. 

It  is  a  disputed  question  whether  or  not  mildew  will  attack  perfectly 
healthy  vegetation.  By  many  x>ersons  it  is  held  that  fungoid  growths 
only  appear  on  disorganized  vegetable  or  animal  matters :  that,  preyious 
to  the  appearance  of  the  mildew  on  leaves,  some  disturbing  cause  has 
been  at  work  on  the  plant,  and  the  partial  decomposition  which  has  re- 
sulted from  the  unhealthy  state  forms  proper  conditions  for  the  develop- 
ment of  the  fuDgus.  From  this  reasoning  it  follows  that,  previous  to  the 
appearance  of  mildew,  there  must  exist  a  disorganization  of  vegetable 
tissue,  and  before  a  remedy  can  be  suggested  we  must  first  endeavor  to 
discover  the  cause  of  the  incipient  disease  which  allows  the  development 
of  the  fungoid  grow  ths. 

The  Feronospora  is  never  found  on  grape-leaves  which  are  always  dry. 
The  predisposing  cause  of  this  particular  species  of  fungi  is  an  excess 
of  retained  moisture  on  the  foliage,  either  from  continued  wet  and  damp 
weather,  or  firom  heavy  night  dews  succeeded  by  calm  days.  Grapes 
trained  on  trellises  protected  by  a  covering  at  to]),  so  as  to  prevent  the 
radiation  of  heat  from,  and  the  consequent  deposition  of  dew  upon,  the 
surfaces  of  the  leaves,  are  never  troubled  by  this  fungus.  It  is  also  a 
common  observation  that  grape-vines  growing  through  and  over  trees 
are  never  seriously  injured  by  mildew,  the  protection  afforded  by  the 
leaves  of  the  tree  preventing  it.  Branches  from  the  same  root,  some  of 
which  are  allowed  to  ramble  over  a  tree,  and  others  trained  upon  an 
ordinary  trellis,  wiU  afford  a  good  example  as  to  the  benefits  of  protection 
in  preventing  mildew.  Hence  it  may  be  inferred  that  a  good  locality 
for  vineyards  is  one  where  there  is  exemption  from  late  spring  frosts, 
from  heavy  dews  during  summer  nights,  and  from  early  frosts  in  autumn : 
and  the  best  results  will  be  found  where  all  these  conditions  exist,  and 
failures  will  follow  in  proportion  to  their  deficiency. 

So  far  as  concerns  entire  freedom  from  the  mildew  under  considera- 
tion, the  couditions  are  found  on  sloping  hillsides  contiguous  to  well- 
defined  valleys.  It  has  long  been  observed  that  in  clear,  still  nights 
during  summer,  dews  are  less  frequent  upon  the  sides  of  hills  than  tiiey 
are  in  the  neighboring  valleys.  The  appearance  of  hoar-frost  in  valleys 
during  the  early  winter  and  spring  seasons  is  produced  by  conditions  of 
temperature  similar  to  those  which  cause  the  heavier  deposition  of  dews 
in  these  localities.  Dnring  clear  nights  currents  of  cool  air  run  down- 
wards on  the  inclined  lauds  to  the  bottom  of  the  valleys.  These  cur- 
rents are  the  result  of  the  sudden  depression  of  temperature  sustained 
by  the  surface  of  the  earth,  in  consequence  of  rapid  radiation,  by  which 
tbid  stratum  of  air  in  immediate  contact  with  that  surface  becomes  spe*- 
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cifically  heavier  by  condensationy  and  descends  into  the  valley^  which 
then  rapidly  cools,  while  the  warm  air  of  the  valley  is  lifted  up,  andim- 
pinges  on  the  sides  of  the  hills;  and  so  far  as  tlus  warm  stratom  ex- 
tends there  is  no  condensation  of  moisture  such  as  occurs  in  the  low 
grounds  in  the  form  of  heavy  dews  in  summer,  and  which  in  cool  weather 
fire^es  and  becomes  hoar-frost.  The  effects  of  this  stratum  of  warm  air 
upon  vegetation  on  hillsides  is  very  well  defined  when  earlj  autumn 
frosts  have  destroyed  the  f61iage  of  the  trees  below  a  certain  Ime,  which 
is  sometimes  called  the  vernal  line,  or  line  of  no  frt>st;  above  this  line, 
and  within  the  limits  of  the  extent  of  the  warm  stratum  or  zone,  vege- 
tation is  unharmed.  The  idtitude  to  which  this  line  reaches  above  the 
bottom  of  the  valley  is  dependent  upon  the  mean  temperature  of  tiie 
day  and  night,  or  rather  upon  their  comparative  difference  at  the  time 
of  its  occunence;  when  the  temperature  of  both  are  Mgh,  the  lower 
places  only  are  affected  by  the  frost,  but  wh^n  low,  the  frost  will  ex< 
tend  higher  up  on  the  hills. 

If  we  consider  the  climatic  conditions  of  localities  where  grapes  do 
well,  we  will  find  that  they  are  those  which  are  nearly  exempt  from 
dews,  and,  as  a  consequence,  all  varietes  of  grapes  retain  their  foliage 
during  summer.  In  other  words,  the  distinguishing  peculiarity  of  a  good 
grai>e  climate  is  that  of  the  entire  absence  of  mildew  on  the  folia^  of 
the  grape,  and  this  is  entirely  independent  of  cultural  processes  of  ma- 
nipulation or  training,  or  of  the  quality  of  the  soil  in  which  they  are 
planted,  although  the  latter  may  sometimes  exert  an  auxiliary  influence. 

In  illustration  of  the  conditions  which  constitute  a  good  grape  climate 
mention  may  be  made  of  the  hilly  lands  bordering  Keuka  Lake,  in 
Steuben  Oounty,  If ew  York.  These  steep  hillsides  are  covered  with 
vineyards  which  extend  for  several  hundred  feet  above  the  level  of  the 
lake;  the  soil  is  shaly,  and  in  many  places  the  surface  is  very  thickly 
covered  with  loose  stones.  On  these  hillsides  mildew  is  comparatively 
unknown,  the  Oatawbik  lona,  Delaware,  and  indeed  all  varieties  of 
native  grapes,  except  tnose  which  require  a  longer  season  than  the 
climate  affords,  mature  ^  a  degree  of  perfection  which  they  &il  to 
attain  in  more  southern  but  less  favorably  situated  localities.  The  in- 
fluence of  the  lake  is  also  well  illustrated  in  the  fi^eedom  frx)m  mildew 
on  the  vines  which  are  planted  quite  dose  to  the  water.  Higher  up 
the  vsdley  beyond  the  lake,  while  the  vines  are  equally  as  healthy  on  the 
hUls  thereas  they  are  on  those  in  the  near  neigborhood  of  the  lake,  the 
plants  suffer  frt>m  mildew  on  the  lower  grouncU,  showing  that  the  radia- 
tion of  heat  from  the  water  during  night  has  the  effect  of  preventing 
dews  even  on  low  grounds  near  the  mke.  Here  we  have  two  fiu^tors, 
both  of  which  are  fiavorble  to  a  healthy  conditon  of  vine,  or  rather 
they  prevent  mildew,  which  is  the  prime  result,  if  not  the  cause  of . 
unhealthiness^  so  fEur  as  atmospheric  influences  aite  concerned.  The  first 
of  these  is  owing  to  the  elevation  above  the  valley :  during  the  day  heat 
accumulates  in  the  'valley,  and  forms  a  strata  oi  warm  air,  which  is 
lifted  up  as  the  colder  air  rushes  down  the  slopes  after  sundown,  as 
previously  stated,  which  forces  up  the  heated  lighter  air,  and  wherever 
this  warm  air  strikes  upon  the  mllside  dews  are  not  found.  This  has 
been  explained  as  follows : 

Hoar-frost  is  but  orystallized  dew,  and  can  only  form  daring  clean  still  nights,  when 
the  atmosphere  is  in  repose.  The  atmosphere,  when  at  rMt,  fUla  into  a  series  of 
strata,  one  lying  above  tlie  other,  the  heaviest  stratum  beoomlnff  the  base  of  those 
above  it,  and  au  taking  positiona  according  to  their  weight  aoa  density,  npon  the 
principle  of  gravitation.  Heat  is  the  agent  that  produces  this  result.  The  heat  is 
of  two  kinds,  both  from  the  same  source ;  the  primary  one  being  the  son's  rays  direct, 
and  the  other  the  heat  reserved  or  retained  by  the  eartiu    Thisheat  is  ever  radiating, 
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and  in  cold,  dear,  atill  nights  it  monntB  upward  through  the  cold,  damp  air,  taking  tcom 
it  its  caloric,  while  the  latter  mahes  down  in  a  cold  fcoet,  prodnoing  currents,  and  nenoe 
the  lowest  ground  in  a  valley  is  ever  subject  to  the  first  and  hardest  frosts.  The 
wsnn,  dry,  light  current  keeps  mounting  upward  like  cork  in  water,  until  it  reaches 
a  stratum  of  atmosphere  too  thin  and  light  to  support  it,  when  it  consequently '&U8 
back  andibsmsits  wann,  dry,  genial  stratum  upon  the  top  of  the  lower  or  frost  stratum ; 
and  hence  in  frosty  nights  of  spring  and  £ftll  is  produced  that  phenomenon  which  is 
variably  called  the  temal  gone,  or  Une  ofnofroit. 

The  line  or  zone  is  not  unifoim  in  its  limitGL  as  that  depends  npon  the 
degree  of  cold  which  pertains  dnri^g  the  night;  aJso  in  some  degree 
upon  the  configoration  of  the  sloinng  soifiBtee  of  the  hilL  The  height 
above  sea-level  has  nothing  to  do  witii  it;  the  local  elevation  alone  de^ 
termines  the  presence  and  extent  of  the  phenomenon. 

The  second  important  teuQtoT  is  the  influence  of  the  water  in  effecting 
a  healthy  condition  of  local  climate.  The  ameliorating  influence  of  an 
extensive  body  of  water  is  well  understood,  and  a  noted  illustration  of 
its  value  is  found  on  the  shores  and  on  the  islands  of  Lake  Brie,  which 
harve  long  been  popular  for  the  extent  and  excellence  of  the  vineyards 
and  the  superior  qualities  of  the  fruit  which  they  produce.  This  suc- 
cess is  fairly  attributable  to  the  modifying  effect  of  the  body  of  water 
upon  the  atmosphere,  which  secures  a  comparative  immunity  from 
heavy  night  dews  during  the  season  when  vegetation  is  most  active. 
The  heat  which  the  water  accumulates  during  summer  has  the  fiorther 
effect  of  warding  off  the  froste  of  autumn  and  early  winter,  thus  virtu- 
ally lengthening  the  season  to  an  equality  with  the  cUmates  of  latitudes 
several  degrees  southward,  so  that  grapes  which  ripen  perfectiy  in  the 
vicinity  of  the  lake  fiul  to  mature  in  localities  immediately  beyond  its 
influence. 

It  would  seem  as  if  grape-growers  were  slow  to  recognize  the  impQr* 
tance  which  shouldbe  attadied  to  this  question  of  suitable  and  unsuitable 
grape-growing  localities.  For  all  cultural  purposes  it  is  sufficiently  ac- 
curate to  assume  that  the  hardiness  of  a  grape  simply  depends  upon  its 
Immunity  from  mildew.  On  the  other  hand,  when  a  variety  of  our 
northern  native  grapes  is  said  to  be  too  tender  for  our  winters,  it  simply 
means  that  it  is  so  subject  to  mildew  that  the  growths  fall  to  ripen,  as 
all  of  our  V  native  grapes  of  the  Korthem  States,  and  indeed  foreign 
grapes  also,  will  stand  the  winters,  provided  their  young  yearly  growths 
become  thoroughly  matured;  the  summer  climate  rather  than  the  winter 
climate  decides  the  question  of  hardiness,  so  that  when  a  seedling  grape 
is  announced  as  being  perfectly  hardy  and  exempt  from  rot  in  the  berry, 
it  may  be  true  as  far  as  hardiness  is  concerned,  in  the  dimata  where  it 
oriiginated,  if  it  happened  to  be  a  specially  good  climate,  but  it  does  not 
follow  that  it  would  be  hardy  in  other  parts  of  the  country,  as  hundreds 
who  have  purchased  such  plants  can  abundantly  testify.  As  to  free- 
flom  from  rot,  no  one  acquainted  with  grape-culture  will  guarantee  any 
variety  from  rot  in  the  berry. 

It  will  not  be  out  of  place  to  mention  the  Only  other  form  of  mildew 
that  may  sometimes  be  see^  on  grape^leaves.  This  is  a  species  of  JBry- 
siphCj  identical  with  the  Oidium  of  Europe.  This  form  appears  on  the 
upper  surface  of  the  leaves ;  it  may  also  be  seen  on  the  surface  of  the 
finiit,  its  appearance  being  somewhat  similar  to  a  dusting  of  fine  flour, 
and  may  be  brushed  off  without  leaving  any  apparent  marks  of  ii\]ury, 
but  its  effects  are  to  retard  growth.  Young  green  shoots  once  covered 
with  this  ftmgus  cease  to  grow,  and  will  remain  green  until  the  frosts  of 
winter  destroy  them.  When  fruit  becomes  severely  attacked  it  cracks 
open,  and  the  seeds  will  protrude.  Green  shoots  will  also  crack  if  the 
mildew  attacks  them  severely.    The  same  result  may  be  observed  in  the 
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fruit  of  the  European  gooseberry ;  also  it  sometimes  attacks  pears,  sucli 
as  the  White  Doyenne,  which  are  rendered  useless.  This  cracking  is  only 
one  result  of  the  Urysiphe^  and  may  not  be  peculiar  to  it.  Other  forms  of 
mildew  may  lead  to  the  same  appearance.  This  species  of  mildew  occars 
on  many  kinds  of  plants.  Unlike  the  Peronospora^  it  abounds  mostly 
in  the  early  part  of  the  growing  season.  Sudden  changes  of  the  weatiier 
from  heat  to  cold  will  produce  it.  It,  or  closely  allied  species,  may  be 
found  on  the  leaves  of  the  lilae,  hawthorn,  gooseberry,  and  many  other 
plants.  Garden  peas  have  an  JErysiphe  which  attacks  them  in  the  late 
snmmer ;  but  our  native  grapes  do  not  suffer  materially  at  any  time 
firom  this  kind  of  mildew. 

The  disease  called  rot  in  the  berry  has  not  yet  been  traced  to  its  defi- 
nite cause.  That  the  rot  is  produced  by  fungi  does  not  greatly  add 
to  our  resources  of  counteracting  its  effects.  We  have  not  yet  ascer- 
tained the  adverse  conditions  to  health  which  make  the  appearance  and 
spread  of  the  fungus  possible.  Observation  has  shown  that  it  is  not 
confined  to  any  particular  kind  or  condition  of  soil ;  sandy  soils,  day 
soils,  wet  soils,  dry  soils,  are  all  seemingly  alike  so  fiei*r  as  primary  attacks 
are  concerned.  Neither  does  any  system  of  pruning  make  the  vines  more 
or  less  subject  to  the  disease,  and  it  may  be  prevalent  in  all  kinds  of 
weather,  wet  or  dry,  warm  or  cool. 

Evidence  seems  to  accumulate  showing  that  it  is  produced  by  atmo- 
spherical influences,  and  that  it  may  be  prevented  by  artiflcial  coverings. 
The  success  of  covering  bunches  of  grapes  in  paper  bags,  and  their 
pronounced  freedom  from  rot  when  so  protected,  is  strong  proof  as  to 
the  atmospheric  origin  of  the  malady.  In  fact,  the  conditions  which 
render  this  disease  possible  seem  to  have  a  close  resemblance  to  those 
which  favor  the  growth  of  mildew  on  the  foliage.  It  appears  that  all 
varieties  of  grapes  are  subject  to  be  attacked,  although  not  in  the  same 
degree.  About  ten  years  ago  it  was  a  very  general  opinion  that  young 
grape-vines  were  not  likely  to  be  affected  by  rot,  and  that  two  or  three 
crops  could  certainly  be  expected  before  rot  made  its  appearance.  'Sow 
it  is  well  known  that  even  the  first  crop  is  just  as  likely  to  become  dis- 
eased as  those  of  older  growths. 

It  is  evident  that  we  have  not  yet  gathered  enough  facts  connected 
with  the  grape-rot  to  warrant  any  attempt  towards  systematizing  ob- 
servations, which  will  have  to  be  done  before  we  can  arrive  at  an  intel- 
ligent conclusion  as  to  its  cause.  Diseases  of  this  nature  are  very  often 
the  result  of  causes  which  may  have  occurred  months  before  their  visi- 
ble outbreak:  therefore,  it  may  happen  that  reports  based  upon  con- 
ditions of  soil  and  climate  at  the  time  of  their  greatest  severity  and 
when  the  destruction  is  most  conspicuous,  may  not  include  the  peculiar 
conditions  which  originate  them.  It  has  been  surmised  that  grape-ro^ 
might  be  caused  hj  phylloxera  at  the  roots,  but  the  connection  is  not  a 
probable  one. 

The  destruction  of  the  foliage  of  our  native  grapes  from  mildew  has, 
in  some  cases,  been  wrongly  attributed  to  the  ravages  of  the  root- 
louse.  It  IS  comparatively  a  rare  occurrence  to  meet  with  a  vineyard 
composed  of  native  grapes  suffering  from  the  root-louse  .to  the  extent 
of  severely  injuring  the  health  of  the  plants  or  interfering  with  their 
ordinary  weight  of  crop  5  but  vines  suffering  to  this  extent  present  an 
appearance  which  could  never  be  confounded  with  mildew  by  even  an 
ordinary  observer.  Mildewed  leaves  have  already  been  describe<l,  be- 
ginning with  the  small  brown  spots  on  the  leaves  which  gradually  ex- 
tend until  they  ftnally  become  crisp  and  fall  off*.  Next  to  a  mildewed 
leaf  may  be  found  one  green  and  healthy  j  and  where  a  mass  of  foliage 
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exists,  only  the  upper  and  more  exposed  portions  of  the  foliage  will 
suffer ;  but  when  vines  are  severely  attacked  by  the  phylloxera  their  ap- 
pearance is  very  different  from  the  above.  A  grapevine  thus  attacked 
presents  a  hard,  yellow  appearance,  not  unlike  yellows  on  peach  leaves; 
a  closer  examination  shows  that  the  growing  points  of  the  shoots  are 
thickly  studded  with  small  yellow  leaves ;  the  internodes  between  the 
leaves  are  scarcely  perceptible,  so  that  the  leaves  are  closely  pressed  on 
each  other,  and  all  of  very  diminutive  size,  giving  the  appearance  of  a 
yellow  tuft  on  the  extremity  of  each  shoot.  An  examination  of  the 
roots  of  vines  presenting  such  an  appearance  will  reveal  the  phylloxera 
clustering  and  covering  the  entire  surface  of  even  the  smallest  rootlet. 
It  is  possible  that  phylloxera  may  be  found  on  the  roots  of  our  native 
grapes,  although  the  plants  show  no  symptoms  of  their  presence,  and 
unless  the  plant  has  its  vitality  reduced  from  other  causes  it  will  con- 
tinue to  grow  and  bear  fruit;  but  if  from  any  cause,  such  as  heavy  crop- 
ping, severe  pruning,  or  loss  of  foliage  by  mildew,  the  plant  becomes 
weakened,  then  the  ravages  of  the  phylloxera  hastens  the  destruction 
of  the  plant,  unless  measures  are  taken  to  increase  its  vigor  before  it 
is  too  late. 

THE  POTATO-BOT. 

The  rot  in  potatoes  is  caused  by  a  fungus  which  first  appears  on  the 
foliage  of  the  plant,  where  it  may  be  seen  in  small  brownish  patches  on 
the  underside  of  the  leaves,  which,  under  favorable  conditions,  soon 
spread  and  attack  the  stems,  and  in  time  the  fungus  threads  run  down 
the  stems  and  reach  the  tubers,  causing  their  decay.  J^his  fungus  is 
named  Peronospora  infestans,  and  is  alli^  to  the  fungus  which  destroys 
the  foliage  of  many  varieties  of  our  native  grape-vines,  and  in  all  proba- 
bility originates  under  similar  conditions.  On  a  recent  examination  of 
a  field  of  potatoes  which  were  badly  rotting,  it  was  found  that  the  dense 
mass  of  leaves  were  spread  so  as  to  entirely  cover  the  surface  of  the 
ground,  and  although  it  had  not  rained  upon  them  for  a  week,  and  the 
weather  had  been  very  warm  and  clear,  on  lifting  up  the  stems  of  the 
potatoes  they  were  found  to  be  damp  and  even  wet  underneath,  with  a 
great  abundance  of  the  Peronospora  spreading  throughout  the  mass. 
These  are  precisely  the  conditions  under  which  the  grape  fungus  {Peror^ 
ospora  viHcola)  is  tbund  most  abundant,  and  furnishes  a  reason  tor  the 
rot  attacking  potatoes  on  dry  lands  and  in  dry  seasons.  On  level,  low- 
lying  land  where  there  are  recurring  heavy  dews  during  dear,'  still 
nights,  potatoes  of  strong,  rank  growth  of  stem  and  leaf  will  have  a  por- 
tion at  least  of  their  surfaces  almost  constantly  wet,  and  thus  the  fungus 
gains  a  foothold  and  spreads  rapidly  or  otherwise  as  the  conditions  for 
its  growth  exist.  Taking  this  view  of  the  development  of  the  Peronog- 
poroj  we  would  expect  to  find  it  less  frequent  on  hillsides  above  the 
region  of  heavy  dews,  or  in  other  localities  which  have  been  found  favor- 
able to  the  healthy  growth  of  all  varieties  of  native  grapes.  In  any 
position,  well-drained  lands,  or  soils  containing  gravel,  sand,  and  those 
of  shaly  formation,  would  be  better  adapted  than  moist  lands.  In  dry 
soils  some  advantage  would  accrue  from  their  absorption  of  sun-heat 
(liuring  the  day,  which  would,  in  a  measure,  prevent  the  lodgment  of  dew. 
And,  again,  by  planting  in  hills  or  drills  wider  apart  than  usual,  a  free 
circulation  of  air  would  be  admitted  on  all  sides  of  the  plants,  which 
^yould  tend  to  keep  them  dry  and  lessen  the  tendency  to  mildew. 

It  is  questionable  whether  any  application  to  the  soil  in  the  way  of 
special  fertilizers  will  be  of  any  value;  so  far,  all  experiments  with  ma* 
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nures  to  prevent  rot  have  ended  in  disappointment;  at  least  tkey  have 
not  led  to  any  definite  nsefol  result.  This  may  be  expected  if  the  above 
view  of  the  subject  is  correct,  since  the  kind  of  soil  in  which  a  plant  is 
growing  exercises  but  little,  if  any,  influence  on  diseases  which  are 
solely  dependent  upon  atmospheric  influences. 

SITUATIONS  FOB  OBOHABDS* 

From  the  circumstance  that  firuit  orchaidB  which  are  situated  in  val- 
leys, and  in  low,  sheltered  places,  are  not  so  healthy  and  proliflc,  and  are 
more  liable  to  injury  from  changes  of  temperature  than  those  set  in 
more  elevated  and  exposed  positions,  it  has  been  argued  tibat  all  kinds 
of  protection  and  shelter  to  firuit  trees  should  be  condemned  as  injuri- 
ous, and  that  the  coldest  and  bleakest  positions  on  northern  slopes 
are  greatly  to  be  preferred  for  firuits.  This  is  probably  going  from 
one  extreme  to  another.  It  is  conceded  that  one  of  the  very  worst 
situations  for  a  firuit  orchard  is  in  the  rich  lands  of  a  contracted,  shel- 
tered valley,  for  in  such  a  position  the  trees  are  subjected  to  great  ex- 
tremes of  temperature ;  a  difference  of  twenly  degrees  is  not  uncommon 
between  the  temperature  of  a  valley  and  that  of  a  point  on  the  hillside 
sixty  feet  above  it,  during  periods  of  severe  fix>sts.  It  is  very  evident 
that  such  a  site  would  be  of  the  worst  selection,  and,  so  far  as  topog- 
raphy is  concerned,  the  elevated  northern  exposure  would  be  greatly 
preferable;  but,  a  sufBciently  elevated  site  once  selected,  it  does  not 
follow  that  it  should  not  be  judiciously  sheltered^  locally,  fiDom  the  ex- 
hausting effects  of  arid  or  cold  winds.  The  benefits  of  IoqbI  shelter  are 
well  known,  and  should  not  be  confounded  with  the  evils  which  follow 
a  bad  selecuofi  as  above  stated. 

OLAZma  aBBENHOUSE  BOOFS. 

The  ordinary  method  of  fiftstening  glass  in  window-sashes  is  to  lay  in 
the  glass  without  a  putty  bedding,  secure  it  with  small  triangular  bits  of 
tiUytiien  complete  the  operation  by  filling  the  outside  of  the  sash-bar  with 
putty,  lapping  it  slighdy  over  the  glass.  When  this  method  is  applied 
to  greenhouse  roofs  it  causes  a  great  amount  of  trouble  to  prevent  leak- 
age. The  presence  of  moisture,  which  is  almost  always  to  be  found  on 
the  inside  of  the  roof  during  cold  weather,  and  the  action  of  fix>8ts  and 
rains  on  the  outside,  has  a  tendency  to  loosen  and  destroy  the  putty,  so 
that  an  annual  overhauling  is  necessary  to  keep  it  in  repair.  But  tiiere 
are  now  very  few  green  houses  glazed  in  the  above  manner.  The  old 
plan  has  given  place  to  a  more  permanent  and  more  effectual  system  so 
far  as  regards  a  tight  roof.  This  plan  consists  in  placing  a  layei^  of  the 
best  put^  on  the  sash*bar,  then  pressing  the  pane  of  glass  until  it  reaches 
a  firm,  uniform  bed,  and  so  working  up  a  portion  of  the  putty  that  it 
wQl  fiU  all  spaces  between  the  edge  of  the  glass  and  the  sash-bar.  After 
the  surplus  putty  is  trimmed  off^  it  is  allowed  to  dry  for  a  day  or  two, 
which  will  cause  it  to  shrink  slightly  fix>m  the  wood,  then  a  coat  of 
thickish  paint  is  applied,  which  effectually  fills  up  all  crevices,  and 
makes  a  perfectly  water-tight  finish.  Ko  putty  is  used  on  the  outside, 
and  consequently  there  is  no  lei&age  from  its  decay ;  and  instead  of 
tin  fastenings  the  glass  is  secured  by  brad-nails  three-fourths  of  an  inch 
in  length,  four  to  each  pane,  fitstened  at  the  comers. 

The  popular  method  of  roofing  glass  structures  is  what  is  known  as  the 
fixed-bar  plan.  In  this  plan  no  framed  sashes  are  used;  the  rafters  are 
placed  about  eight  feet  apart,  their  exact  distance  depending  upon  the 
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sizeof  the  glass,  so  that,  for  a  neat  job,  the  glass  bar  will  come  in  the  center 
of  the  rafter.  Between  the  rafters  horizontal  porlines  are  inserted  to  snp^ 
-part  the  sash-bars.  The  sash-bars  are  usually  made  an  inch  and  a  half  in 
depth  and  one  inch  in  width ;  these  are  fastened  in  parallel  lines,their  dis- 
tance apartdepending  upon  the  size  of  the  glass  employed;  amir  testing 
various-sized  panes,  the  size  10  inches  by  12  inches  is  generally  pre- 
ferred* For  this  size  the  sash-bars  are  placed  12}  inches  apart,  measur- 
ing from  their  centers,  allowing  onOffourth  inch  rebate  for  the  glass  to 
refit  upon  on  each  side.  In  setting  panes  of  this  size  it  is  of  some  im- 
portance to  place  the  concave  surface  uppermost,  which  makes  the 
center  of  the  pane  the  lowest  point,  so  that  the  water  which  falls  on  the 
roof  will  be  diverted  from  the  sides  to  the  center  of  the  line  of  glass. 
The  glass  should  not  lap  more  than  one-sixteenth  of  an  inch;  wide  laps 
hold  dust,  which  in  turn  holds  water,'  which  may  freeze  in  very  cold 
weather  and  split  the  glass.  The  method  of  glazing  admits  of  laying 
Toofiei  nearly  flat  without  trouble  from  leakage.  Ventilation  is  provided 
for  by  hinged  sashes  on  the  roof,  which  may  be  arranged  in  various 
ways  to  prevent  them  irom  leaking;  the  amount  of  ventilating  space 
allowed  will  have  some  dependence  upon  the  purposes  to  which  the 
structure  will  be  devoted* 

BASPBEBBY  0ULTT7BE. 

Within  a  few  years  back  a  notable  change  has  been  introduced  in 
the  general  management  of  the  raspberry.  The  only  pruning  formerly 
given  to  this  plant  was  confined  to  cutting  out  the  old  stems  which  had 
fruited,  thinning  out  the  young  stems  which  were  to  produce  the  next 
crop,  and  shortening  them  by  cutting  oS  a  portion  of  their  tops.  These 
would  then  be  fastened  to  a  stake  or  some  similar  support,  and  this 
completed  the  pruning  for  the  season.  But  the  more  modem  system 
obviates  the  necessity  of  any  kind  of  support,  and  the  plants  are  man- 
aged so  that  they  are  able  to  support  themselves  when  full  of  fruit. 
This  is  accomplished  by  allowing  the  first  year's  growth  of  newly  set 
oat  plants  to  grow  undisturbed;  the  second  year  two  or  more  shoots 
win  be  produced,  and  when  these  have  reached  to  a  height  of  about  two 
feet  their  tops  are  pinched  ofJT  so  as  to  stop  their  fhrther  upright  growth ; 
they  will  then  proceed  to  push  out  side  shoots  or  laterals  on  all  sides, 
balandng  and  supporting  themselves  very  effectually,  and  appearing 
like  smaU  evenly-headed  trees.  When  growth  has  been  completed  for 
the  season  and  the  leaves  have  fUlen,  these  side  shoots  are  pruned  back 
so  as  to  leave  them  from  12  to  16  inches  in  length,  according  to  their 
strength.  This  pruning  can  be  done  quite  rapidly  with  pruning  shears. 
At  tibe  same  time,  if  not  before,  all  the  old  stems  or  canes  which  have 
fruited  are  also  removed :  but  many  cultivators  prefer  to  remove  these 
old  stems  immediately  auer  the  fruit  has  been  gathered,  claiming  that 
by  doing  so  the  young  canes  have  greater  freedom  of  growth;  also, 
that  by  promptly  removing  the  old  canes  many  kinds  of  insects  which 
lodg0  in  the  old  wood  and  have  cocoons  and  nests  upon  it  are  thus 
destroyed  by  burning  all  the  prunings  as  they  are  collected.  This 
system  is  continued  annually;  no  greater  number  of  young  shoots  than 
is  required  are  allowed  to  grow,  all  others  being  destroyed  as  they  reach 
a  few  inches  in  height.  The  summer  topping  is  attended  to  as  pre- 
viously stated,  and  the  result  of  this  routine  treatment  is  a  self-sup- 
porting plant  and  improved  fruit. 
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BQOT-PRUNINa  TREES, 

When  fruit  trees  are  planted  in  g^ood  soil  or  in  gardens  highly  cnlti* 
vated  there  will  be  a  tendency  to  a  laxuriant  growth  of  branches  and  a 
meager  crop  of  fruit.  When  these  conditions  existthe  expedient  of  root- 
pruning  to  promote  fruitfulness  is  often  recommend edandfiometimes 
practiced.  This  operation  consists  in  digging  out  a  cicular  trench  or 
ditch  at  a  distance  of  from  three  to  six  feet  from  the  stem  of  the  tree,  ac- 
cording to  its  size  and  growth,  cutting  away  all  the  roots,  at  least  all  of 
the  larger  ones,  that  may  be  encountered.  The  soil  is  then  returned  and 
the  operation  is  completed.  It  is  sometimes  advised  to  fill  up  the  trench 
with  rich  soil  or  compost,  but  this,  it  is  very  evident,  will  go  far  to  ren- 
der the  operation  futile,  since  a  check  to  growth  is  aimed  at.  Again,  it 
Is  fr^uently  advised  to  perform  this  operation  in  spring,  but  this  is 
certainly  not  the  best  season. 

The  object  of  root-pruning  being  to  check  the  formation  of  wood  budjs, 
and  to  favor  the  production  of  fruit  buds,  the  most  effectual  period  of 
the  year  is  just  before  the  completion  of  the  annual  growth  in  fall,  or 
rather  towards  the  end  of  summer,  so  that  a  check  at  this  time  will 
have  the  effect  to  lessen  the  flow  of  sap,  and  thus  favor  the  formation 
of  flower  buds  instead  of  wood  buds.  This  is  not  mere  supposition,  but 
has  been  found  a  direct  practical  result,  and  is  in  accordance  with  an 
oft-repeated  and  well-indorsed  axiom  in  vegetable  physiology,  viz., 
<<  that  whatever  tends  to  make  trees  or  plants  produce  an  extra  luxu- 
riant growth  diminishes  their  tendency  to  bear  fruit ;  and,  on  the  other 
hand,  whatever  tends  to  diminish  this  degree  of  luxuriance  of  leaf  and 
branch,  so  long  as  it  does  not  interfere  with  or  iiyure  the  general  health 
of  tiie  plant,  is  favorable  to  the  production  of  flowers  and  fruit"  The 
change  from  wood  buds  to  fruit  buds  is  most  effectually  influenced  near 
the  period  of  ripening  of  the  annual  growth. 

Boot-pruning  may  also  be  successfully  applied  to  plants  that  are  apt 
to  be  destroyed  when  in  luxuriant  growth  by  winter  frosts.  Many 
Asiatic  evergreens  are  thus  affected  ]  these  are  prone  to  a  late  growth 
in  our  genial  autumn  weather,  and  are  liable  to  injury  from  even  slight 
frosts ;  but  when  further  growth  for  the  season  is  checked  by  root-prun- 
ing in  August  or  September,  they  will  stand  severe  cold  without  iivjiury. 
Young  trees  which  thus  suffer  from  frt>8t  will  be  hardened,  and  as  they 
attain  age  will  increase  in  hardihood. 

ESEPINa  HEBaES. 

One  of  the  principal  objections  urged  against  the  employment  of  live 
fences,  or  hedges,  is  the  cost  of  keeping  them  in  efficient  repair,  for  it 
admits  of  no  qualification  that  unless  they  receive  proper  attention 
they  will  prove  to  be  of  but  little  value  as  a  fence  against  live  stock. 
Unfortunately,  our  best  hedge-plants,  so  far,  are  of  strong  growth,  es- 
pecially when  young,  and  consequently  require  to  be  trimmed  two  or 
three  times  during  summer,  at  least  for  several  years  after  planting, 
and  this  at  a  time  when  farm  crops  demand  attention,  so  that  in  a  vast 
number  of  cases  the  hedge  is  neglected  and  soon  eeases  to  be  service- 
able. The  best  hedge-plant  is  one  that  could  be  kept  by  winter  trim- 
ming only,  because  in  that  season  of  comparative  leisure  it  would  proba- 
bly receive  attention,  but  with  such  strong^growing  plants  as  the  Osage 
Orange  and  Honey  Locust,  our  two  popular  hedge-plants,  it  is  imprac- 
ticable to  produce  a  close  fence  without  frequent  summer  trimmings. 
There  is  one  thing,  however,  which  should  be  put  to  their  credit,  that, 
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after  a  few  years,  the  growths  will  be  leas  profuse ;  the  weakening  effect 
of  continaed  summer  pruning  ultimately  weakens  the  plants,  bo  that 
they  become  easier  managed.  This  also  prevents  them  from  sending 
ont  their  roots  to  a  great  distance,  so  that  they  do  not  interfere  with 
cultivated  crops^  an  evil  which  soon  becomes  visible  when  a  hedge  is 
neglected  and  allowed  to  take  care  of  itself.  When  a  hedge  gets  into  a 
condition  that  one  summer  trimming  and  one  winter  trimming  will  keep 
it  in  fairly  good  condition,  the  labor  and  cost  is  reduced  to  a  minimum. 
It  will  also  have  a  tendency  to  retard  the  exuberance  of  early  summer 
growth,  if  the  winter  trimming  is  delayed  until  after  the  buds  begin  to 
push  in  spring.  G^his  will  make  a  difference  of  several  weeks  in  regard 
to  summer  trimming,  and  will  prove  of  some  importance  when  summer 
pruning  is  confined  to  one  operation. 

The  weakest  part  of  a  hedge  is  always  nearest  the  ground ;  the  crite- 
rion of  a  well-kept  hedge  is  that  of  thickness  at  the  bottom ;  this  should 
also  be  its  widest  part^  and  it  should  taper  upwards  to  a  point.  Unless 
this  form  is  strictly  mamtained  the  lower  branches  will  gradually  weaken 
and  ultimately  die  out,  leaving  gaps  which  are  not  easily  closed.  Hedges 
which  become  weak  and  full  of  gaps  through  neglect  may  be  renewed 
by  cutting  them  down  early  in  winter  to  within  eighteen  inches  or  so 
from  the  ground;  the  plants  will  then  branch  out  vigorously,  and, 
by  proper  pruning,  soon  be  all  that  need  be  desired  as  a  fence. 

MAKING  AND  KEEPING  LAWNS. 

To  have  a  perfect  lawn  it  is  absolutely  necessary  to  have  it  properly 
laid  down  to  begin  with.  The  primary  requisite  is  the  proper  prepara- 
tion of  the  ground.  There  is  nothing  that  can  be  done  to  soil  with  the 
view  of  ma&ng  it  productive  and  in  the  best  condition  for  plant-growth 
that  is  not  necessary  to  be  done  to  soil  intended  to  support  a  permanent 
gieen  lawn.  Draining,  deep-working,  manuring,  and  thorough  pulver- 
isation are  all  requisites  to  the  best  degree  of  success.  In  preparing  a 
lawn  of  any  great  size,  where  it  is  practicable  to  use  a  plow,  the  work 
should  be  done  with  exact  thoroughness.  It  will  in  all  cases  be  best  to 
work  the  ground  in  autumn  if  it  is  of  a  clayey  character.  It  should  be 
turned  over'  as  deeply  as  practicable,  and  a  subsoil  plow  shouldfoUow 
in  each  furrow,  breaking  up  but  not  turning  over  the  subsoil,  nor  bring- 
ing any  of  it  to  the  sumuse.  Subsoiling  is  often  so  slovenly  performed 
that  it  is  of  but  little  benefit,  but  it  is  of  so  much  importance  that  special 
care  should  be  given  to  its  proper  execution,  so  that  it  be  something  more 
than  a  mere  scratching  of  the  ground.  In  the  immediate  preparation 
of  the  surface  previous  to  seeding  in  spring,  the  ground  should  again 
be  plowed  over  so  as  to  turn  under  any  of  the  poorer  portions  of  sub- 
soil which  may  have  been  brought  to  the  surface  by  the  previous  deep 
plowing.  This  is  very  important  where  the  subsoil  is  at  all  of  a  clayey, 
adhesive  nature,  as  a  surface  soil  of  this  character  prevents  the  uniform 
growth  of  the  young  grass-plants,  and  becomes  hard  and  compact  on 
tiie  surface,  destroying  the  grass  even  after  it  has  vegetated.  Previous 
to  this  shallow  plowing  a  dressing  of  barnyard  manure  should  be  spread 
on  the  surface  and  covered.  This  may  be  substituted  by  an  application 
of  bone  fertilizer  of  not  less  than  500  pounds  to  the  acre,  harrowed  in 
just  before  sowing.  After  sowing,  a  light  harrow  should  be  run  over  it, 
followed  by  a  roller  to  press  the  seed  into  the  soil,  but  no  rolling  should 
be  given  to  clayey  land  unless  it  is  thoroughly  surface-dry  at  the  time. 

The  one  best  grass  for  a  permanent  lawn  is  the  blue  gra^s,  Poapra- 
tensUf  and  under  favorable  oHiditions  of  soil  and  weather  no  addition 
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is  needed.  But  the  seed  of  this  grass  is  rather  slow  to  vegetate  and 
if  the  sarface  becomes  hard  and  compact  before  tiie  young  plants  make 
their  appearance  there  will  be  much  loss.  The  best  general  mixtare, 
after  various  trials  with  other  kinds  and  mixtures  of  grasses,  is  to  mix 
two  bushels  of  blue  grass,  one  bushel  of  red-top,  AgrostU  vfdgariSy  and 
one  quart  timothy,  Phleum  pratefiise^  for  one  acre.  This  is  a  heavy  seed- 
ing, but  experiments  show  that  there  is  a  gain  in  rapidly  seeming  a  tiiick 
sod  by  seeding  thus  heavily.  Some  prefer  to  add  about  one  pound  of 
white  clover  to  the  above,  which  may  assist  in  forming  a  dense  lawn, 
but  the  best  lawns  are  those  in  which  white  clover  is  not  to  be  found.  The 
pnkctice  of  sowing  oats,  barley,  or  other  grains  witl^  the  grass  seeds, 
under  the  impression  that  these  latter  plants  will  protect  and  foster  the 
young  grass-plantsfrom  sun  and  drought,  is  altogetilierwrongandniinoas 
to  a  young  lawn.  It  may  be  asserted  that  no  good  lawn  was  ever  pro- 
duced in  one  year  where  grain  crops  are  sown  with  the  grasses.  Yetthe 
practice  is  continued,  and  continued  disappointments  follow.  When 
the  mixtures  of  grasses  just  given  is  sown  in  a  proper  manner  about  the 
early  part  of  spring,  the  grass  will  be  ready  for  the  lawn-mower  by  the 
middle  of  June;  after  two  or  three  weekly  cuttings  the  lawn  will  have 
the  thickness  and  appearance  of  an  old  sod.  But  when  oats  are  sown, 
they  will  be  cut  over  once  or  twice  until  their  stubble  dies,  and  what 
few  weak  grass-plants  have  struggled  into  existence  wUl  succumb 
to  a  week  of  dry-sunny  weather;  &en  weeds  take  the  place  of  grass, 
\  and  the  lawn  will  have  to  be  renewed  by  additional  sowings.  While  it 
is  true  that  a  good  lawn  cannot  be  produced  unless  everything  has  been 
properly  prepared,  it  is  equally  true  that  a  good  lawn  cannot  be  main- 
tained without  proper  attention  to  mowing  and  fertilizing.  Lawn-mow- 
ing machines  are  now  so  cheap  and  efficient  that  the  cutting  of  a  lawn 
is  merely  a  mechanical  operation,  and  one  requiring  but  Uttle  i^dll  in  its 
performance,  and  the  numerous  fine  lawns  now  everywhere  to  be  seen 
are^  a  great  degree,  due  to  the  introduction  of  these  machiues. 

when  a  lawn  becomes  thin  and  the  gro?rth  of  the  grasses  declining 
in  vigor,  the  best  treatment  is  to  apply  a  heavy  dressing  of  well-rotted 
stable  manure  during  the  latter  part  of  December.  It  is  important  that 
manure  for  this  pu]|>ose  should  be  well  rotted  before  being  used,  and 
as  occasion  offers  during  winter  it  should  be  broken  up  and  harrowed 
or  raked,  so  as  to  distribute  it  equally  over  the  surface  and  settle  down 
and  nourish  the  grass.  When  spring  opens,  all  the  rough  and  strawy 
portions  should  be  removed;  otherwise  it  will  interfere  with  the  action 
of  the  mower. 

Bone-meal  is  one  of  the  best  applications  that  can  be  given  to  a  lawn. 
The  practice  of  allowing  the  cuttings  from  the  mowing-machine  to  re- 
main on  the  lawn  is,  upon  the  whole,  very  injurious.  With  newly-formed 
lawns  it  is  of  some  value  for  one  or  two  cuttings ;  after  that  it  tends  to« 
injury. 

MANAaEMSNT  OF  OBCHABBS. 

Whether  the  land  occupied  by  orchards  of  fruit  trees  should  be  plowed 
and  cultivated,  or  sown  in  clover  or  grass  and  remain  undisturbed,  is 
still  a  firequent  subject  of  inquiry  in  the  correspondence  of  the  Depart- 
ment. The  object  in  planting  fruit  trees,  it  is  hardly  necessary  to  state, 
is  to  produce  fruit,  and  that  course  of  general  treatment  which  best 
maintains  the  trees  in  a  healthy  state  of  growth,  and  at  the  same  time 
keeps  them  in  a  condition  of  productiveness,  may  be  considered  as  being 
good,  whether  the  treatment  involves  the  plowing  and  cultivation  of  the 
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soil)  or  whether  these  good  results  are  attained  by  so^ng  the  orchard 
in  grass  and  keeping  the  surface  covered  with  sod.  It  is  well  known 
that  eminently  prodactive  and  profitable  orchards  can  be  shown  nnder 
both  of  the  above  systems  of  management,  for  the  time  being.  Cultiva- 
tion or  ncp-cultivation  are  simply  expedients  to  be  adopted  in  gaining 
certain  wished-f or  results;  the  primary  mistake  is  to  attempt  to  turn 
either  expedient  into  a  fixed  and  unchangeable  system. 

It  is  understood  that  the  processes  generally  included  in  the  term 
^^cultivation,"  such  as  plowing,  harrowing,  &c.,  are  all  favorable  to  the 
encouragement  of  growth  in  plants,  and  when  applied  to  fruit  trees,  the 
usual  result  of  increased  vigor  will  be  produced.  But  it  is  also  well 
understood  that  the  greatest  vigor  of  growth  is  not  always  combined 
with  the  greatest  productiveness  of  firuit;  on  the  contrary,  it  is  a  recog- 
nized &ct  that  a  tree  cannot  display  unusually  great  vigor  of  growth 
and  at  the  same  time  be  correspondingly  fruitful.  On  the  other  hand, 
it  is  common  knowledge  that  trees  growing  in  poor  soil,  and  without  re- 
ceiving cultivation  of  any  kind,  will  not  long  continue  to  maintain  suffi- 
cient vitality  to  enable  them  to  produce  perfect  firuit,  nor,  indeed,  fruit 
of  any  quality.  These  extremes  of  poverty  and  luxuriance  are  sinular, 
inasmuch  as  neither  condition  is  the  best  for  the  production  of  fruit, 
and  therefore  the  efforts  of  the  fruit-grower  should  constantly  be  directed 
towards  a  medium  between  these  extremes.  When  young  trees  are 
planted  in  ordinary  good  soil,  and  afterwards  receive  good  care,  so  far 
as  cultivating,  stirring,  and  manuring  the  soil  is  concerned,  they  usually 
make  strong  growths.  It  is  well  to  encourage  this  luxuriance  at  this 
stage  of  their  existence;  the  only  precaution  being  to  guard  against  an 
immature  condition  of  wood  when  frosts  occur.  Mistakes  are  sometimes 
made,  in  climates  where  the  season  of  active  growth  is  comparatively 
short,  in  stimulating  the' plants  to  such  a  degree  that  the  wood  fails  to 
ripen  thoroughly  and  the  young  shoots  are  destroyed  by  frosts  while  in 
an  immature  state,  giving  rise  to  various  diseases,  such  as  yellows  in 
the  peach,  &c.  When  the  trees  reach  a  fruit-bearing  size,  but  give  no 
evidence  of  a  fruit-bearing  disposition,  it  may  be  assumed  that  their 
barrenness  is  owing  to  excessive  growth,  and  it  will  therefore  be  in  order 
to  adopt  some  means  of  checking  the  growth,  and,  as  a  consequence, 
induce,  the  trees  to  bear  fruit.  Various  measures  may  be  pursued  to 
effect  this  object,  but  perhaps  there  is  none  so  simple  and  so  easily  ap- 
plied as  that  of  laying  the  otchard  in  grass.  The  absence  of  all  culture 
will  speedily  cause  the  formation  of  fruit  buds  and  satisfactory  crops  of 
frnit,  and  so  long  as  this  continues  no  change  need  be  made;  but  if  the 
trees  become  weak,  from  overbearing,  or  from  want  of  nourishment,  top 
dressings  of  manure  will  again  renew  their  vigor;  and,  further,  if  the 
ti*ees  appear  to  be  stunted  and  do  not  respond  to  surface  stimulants,  the 
grass  may  be  plowed  under  and  a  system  of  thorough  culture  inaugu- 
rated and  kept  up  so  long  as  observation  determines  that  it  is  the  best 
practice  to  follow. 

The  condition  of  the  trees  wiU  therefore  be  the  best  evidence  as  to 
whether  the  orchard  should  be  cultivated  or  kept  in  grass.  Each  or- 
chard will  answer  the  question  for  itself.  It  is  not  a  question  as  to  the 
advisability  of  establishing  a  system  based  upon  either  expedient,  al- 
though it  is  usually  and  erroneously  submitted  in  that  shape. 

ON  DRAINING  LANDS. 

The  statement  is  sometimes  made  that  draining  is  but  of  little  use  in 
a  climate  where  hot  suns  and  dry  weather  are  so  common;  that  instead 
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of  trying  to  get  rid  of  water  we  shoald  rather  try  to  retain  it;  bat  those 
who  reason  in  this  way  do  not  seem  to  be  aware  that  the  purpose  served 
by  draining  land  is  the  removal  of  snperflnons  water  only^  and  not  that 
of  extracting  all  the  available  moisture  which  it  contains.  Every  variety 
of  soil  has  its  relative  degree  of  porosity  or  power  of  retaining  moistuie. 
Peaty  or  mossy  soils,  which  are  mainly  composed  of  organic  matter  in 
different  stages  of  decomposition,  are  very  porous,  and  iu^  consequence 
absorb  water  readily  and  in  great  quantities.  Olay  soils,  on  the  other 
hand,  being  dose  and  oompMt.  absorb  water  slowly  and  to  a  limited 
degree  as  compared  with  tiie  nrst  mentioned.  Draining  a  peaty  soil 
will  not  deprive  it  of  porosity;  it  may  be  likened  to  a  sponge,  which 
will  retain  all  the  water  which  may  be  poured  on  it  until  its  pores  be- 
come filled ;  afterwards  the  water  will  drop  from  it  as  fietst  as  it  is  poured 
on.  So  it  is  with  draining  soil :  no  water  will  escape  by  the  drains  until 
the  soil  is  saturated  and  is  unaole  to  contain  any  more,  then  the  super- 
fluous water  passes  off  by  the  drains,  leaving  the  land  always  in  a  con- 
dition for  healthy  plant-growth,  which  is  completely  reversed  when  the 
superfluous  water  is  only  removed  by  the  slow  and  chilling  process  of 
surface  evaporation. 

Olay  soils  cannot  be  cropped  to  their  best  advantage  until  they  are 
drained.  The  ordinary  operation  of  plowing  has  a  tendency  to  form  a 
hard  surface  at  the  bottom  of  the  furrows,  which  in  time  becomes  com- 
pacted and  acts  as  a  basin  in  holding  water.  Soils  of  this  kind  are  well 
designated  as  cold.  The  heat  of  the  sun  cannot  warm  the  soil  until  the 
wat^  is  first  removed  by  evaporation^  a  process  which  produces  cold ; 
so  that,  in  addition  to  the  impracticability  of  putting  in  crops  early  in 
spring,  every  heavy  summer-rain  cools  the  earth,  and  the  plants  grow- 
ing in  it  receive  a  series  of  checks  in  their  progress  towards  maturity. 
Draining  removes  all  these  evil  consequences. 

Briefly,  it  may  be  stated  that  some  of  the  advantages  of  draining  are 
the  removalof  superfluous  water  firom  the  soil,  thus  keepingthetempera- 
ture  of  the  earth  near  the  sur&ce  at  its  normal  state.  This  makes  early 
planting  possible,  and  hastens  the  growth  of  crops ;  it  equalizes  the 
temperature  of  the  land ;  it  equalizes  tiie  moisture  of  the  soil,  and  grow- 
ing plants  are  thus,  to  a  great  degree,  exempted  firom  the  evils  whidi 
foUow  either  deficiency  or  excess  of  rainfall ;  the  roots  of  plants  are 
more  generously  supplied  with  soluble  food  carried  down  by  rains ;  the 
formation  of  plant-food  is  increased  by  the  admission  of  air  to  the  soil ; 
the  land  is  more  economically  worked,  and  cultivation  suffers  less  in- 
terruption at  all  seasons,  and,  as  a  consequence,  crops  are  increased  to 
their  maximum  production,  at  least  so  far  as  they  are  dependent  upon 
the  physical  condition  of  the  soil,  a  factor  of  equal  importance  with  that 
of  i1^  chemical  constitution,  and  one  which  is  greatly  underestimated. 

PLOWEU-POTS. 

The  relative  value  of  hard-burned  and  soft  or  porous  flower-pots,  so 
far  as  the  culture  of  plants  is  concerned,  is  a  subject  of  occasional  in- 
quiry. Hard-burned  pots  are  not  generally  esteemed,  and  many  persons 
consider  them  unfit  for  the  best  results  of  plant-culture,  while  others 
find  no  objection  to  them,  and  use  indiscriminately  glazed  pots  or  even 
slate  tubs  when  they  can  be  procured.  The  only  difference  seems  to 
be  that  the  porous  pot  will  require  more  water  than  will  be  found  nec- 
essary in  the  case  of  hard-burned  pots  or  slate  tubs.  The  porous  pot 
wQl  part  with  much  water  by  evaporation  firom  its  sides,  especially  when 
exposed  to  the  sun  or  a  dry  atmosphere.    In  a  dry  atmosphere  the  hard, 
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cIoM-graiiifid  pot  will  retain  more  moistare  in  the  soil.  Plants,  thereforei 
require  waterless  frequently  in  the  hard  pots;  and  in  the  ordinaiy  gxten* 
house,  where  a  considerable  amount  of  humidity  generfdly  prevails, 
special  care  will  be  required  in  order  that  water  is  not  given  in  exeess. 
The  same  amount  of  water  applied  to  plants  of  similar  size  and  vigor, 
some  of  which  are  in  hard  and  others  in  soft  pots.  wiU  speedily  show 
unhealthiness  in  those  in  the  hard  pots.  It  is  perfectly  praotioablQ  to 
grow  plants  equally  well  either  in  soft  or  in  hard  pots,  but  the  details  of 
management  are  different,  and  to  those  who  are  not  experts  in  plant* 
culture  the  porous  pot  will  be  most  suitable. 

BEXD  SAVINGS. 

Whether  it  is  best  for  farmers  and  gardeners  to  save  their  own  seed 
or  make  yearly  purchases,  depends  very  much  upon  circumstances,  or 
rather  upon  the  particular  kind  of  seeds  in  question  and  the  manner  of 
saving  them.  Seed  raising  is  a  business  which  requires  skill  in  culture 
and  great  discriminating  knowledge,  which  can  only  be  acquired  by  ob- 
servant practice.  As  a  general  rule  it  is  cheaper,  in  the  long  run,  to 
buy  seeds  than  to  attempt  to  save  them;  this  remark  applies  with 
greater  force  to  the  seeds  of  improved  varieties  than  to  species  which  are 
reproduced  with  more  certainty  firom  seeds.  It  is  one  of  the  great  arts 
in  seed  raising  to  keep  varieties  true  to  their  descriptive  peculiarities, 
and  with  some  kinds  of  seeds  this  requires  an  amount  of  attention  and 
labor  of  which  the  majority  of  those  who  purchase  seeds  have  but  a  Mnt 
conception.  As  an  example,  we  will  specify  the  cabbage;  and  in  the 
first  place  we  would  remark  that  it  is  now  held  that  cabbage  seed  raised 
near  the  sea  coast  is  always  better  than  that  raised  inland;  so  confident 
of  this  are  the  market  gardeners  around  "Sew  York,  that  they  endeavor  to 
procure  their  early  cabbage  seed  firom  growers  on  the  eastern  Atlantic 
side  of  Long  Island.  The  seed  raiser  is,  as  a  matter  of  course,  very  care- 
fid  as  to  the  seeds  he  sows  for  his  cabbage  crop;  but  in  order  that  any 
variety  should  be  maintained  as  near  to  its  perfection  as  possible,  the 
crop  is  carefully  inspected  after  the  plants  have  headed,  and  aU  those 
that  do  not  come  up  to  the  perfect  standard  in  regard  to  compactness, 
size,  shape,  and  time  of  heading,  are  destroyed,  and  only  those  which  pass 
inspection  are  retained.  The  seed  dealer  who  acquires  a  reputation  for 
care  and  accuracy  in  this  matter  can  sell  his  seed  at  highly  remunerative 
prices,  which  may  be  double  the  amount  asked  by  others  for  the  same 
variety,  but  which  has  been  carelessly  and  indiscriminately  saved. 
Varieties  must  always  be  grown  very  widely  apart  for  seed,  for  so  far  as 
bees  can  fly  tiiere  is  danger  of  crossing  with  other  and  inferior  kinds. 
Of  course  any  farmer  or  gardener  who  uses  the  same  precautions  can 
have  similar  results,  but  where  the  attempt  is  made  to  grow  several 
varieties  in  one  field  the  distinctive  characteristics  of  each  variety  can- 
not be  maintained. 

Climates  have  also  much  to  do  in  the  matter  of  seed  saving.  When 
seeds  are  grown  in  a  climate  unsuited  to  their  best  maturity,  they  will 
perpetuate  a  weak  progeny.  For  example,  the  oat  plant  requires  a 
cool,  moist  climate  for  its  perfect  development;  hence,  seed  oats  grown 
in  a  warm,  dry  climate  are  very  inferior.  In  countries  suited  to  the 
plant  it  is  not  difficult  to  find  seed  that  will  weigh  45  pounds  and  more 
per  bushel.  Yet  these  heavy  seeds  if  sown  in  the  middle  States  will 
rapidly  deteriorate;  no  matter  how  careftdly  crops  may  be  managed,  an 
annual  shortage  will  be  found  both  in  the  quantity  and  quality.  In 
cases  of  this  kind  it  is  the  best  economy  to  procure  seeds  fipom  the  best 
localities,  for  no  efforts  towards  acclimation  will  prove  of  any  value. 
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Bat  in  climates  entirely  suited  to  the  growth  and  fall  development 
of  a  plant  it  is  possible  to  gradually  improve  its  qualities  by  carefully 
selecting  seeds  from  the  most  perfect  plants  only,  and  this  is  within  the 
reach  of  every  person  who  desires  to  save  their  own  seeds. 

Tlien  the  question  of  cost  may  be  considered.  Those  who  make  a 
business  of  growing  seeds  can  do  so  much  more  advantageously  in  most 
cases  than  tiie  amateur  in  this  line.  We  know  that  there  is  often  much 
complaint  about  bad  seeds,  but  in  most  instances  these  complaints  have 
originated  through  bad  management  in  sowing.  The  most  common 
mistakes  are  those  of  covering  the  seeds  too  deeply  with  soil,  and  negli- 
gence in  firming  the  surface  after  the  seeds  are  sown;  rolling  the  surface 
after  seeding  is  one  of  the  most  important  points  in  seeding. 

Eespectfully  submitted, 

WILLIAM  SAXnroERS, 
BortieiUiiiritt,  PomologUtf  Landscape  Gardener ,  and  Supi,  of  Gardens  and  Grounde. 

Hon.  Geo.  B.  LoBma, 

Commiasumer. 
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REPORT  OF  THE  CHEMIST. 


Sib  :  During  the  past  year  the  time  of  this  Division  has  been  largely 
spent  in  the  investigation  of  sorghum,  the  results  of  which  have  been 
already  published  in  a  special  report  of  the  Department  by  Dr.  Peter 
Collier.  The  remaining  work,  under  my  direction,  has  embraced  the 
following  subjects : 

An  investigation  of  the  composition  of  American  wheat  and  corn,  with 
special  reference  to  the  effects  of  environment. 

Analyses  of  flours  and  breads. 

Analyses  at  intervals  in  their  growth  of  vegetables,  grown  in  the  gar- 
den of  the  Department. 

Analyses  of  fruits  and  vegetables,  purchased  in  the  markets  of  Wash- 
ington. 

Analyses  of  grasses. 

Analysis  of  I)a8yUrion  Texanum  or  Lotol,  a  Texan  forage  plant 

Analyses  of  many  marls  and  other  mineral  deposits  of  agricultural 
interest. 

In  addition,  much  work  of  a  minor  nature,  but  of  general  interest,  has 
been  accomplished,  and  is  chronicled  in  this  report. 

AMEBIOAN  WHEAT  AND  COBN  AND  THEIB  PBODUCTS. 

During  the  past  year  the  investigation  of  this  subject  has  reached  a 
point  where  the  data  obtained  furnish  a  basis  for  some  extremely  inter- 
esting conclusions.  The  work  in  full  has  been  published  in  the  form  of 
a  special  report,  and  such  portions  as  have  not  previously  appeared  in 
our  annual  reports  are  here  repeated. 

WHEAT. 

The  specimens  of  wheat  which  have  been  analyzed  number  260.  They 
have  been  collected  from  all  parts  of  the  countey,  and  represent  fairly 
the  average  production  of  the  various  sections. 

The  results  of  the  analyses  are  given  in  the  following  tables,  together 
with  such  analyses  by  other  investigators  as  I  have  been  able  to  collect. 
They  form  a  complete  table  of  reference  of  all  American  wheats  that 
have  been  investigated  and  with  which  wo  are  acquainted : 

(W) 
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ATEBAGES. 

From  tl^  data  obtained  in  the  previous  tables,  excluding  the  incom- 
plete analyses  of  Kedzie  and  Foyes,  a  table  of  averages  has  been  cal- 
culated, which  includes : 

I.  The  average  composition  of  the  wheats  of  America. 

U.  The  average  composition  of  the  wheats  of  the  Atlantic  and  Gulf 
States,  from  Canada  to  Alabama,  inclusive. 

III.  The  average  composition  of  the  wheats  of  the  middle  West,  lim- 
ited by  the  Mississippi  River. 

IV.  The  average  composition  of  the  wheats  of  the  West  beyond  the 
Mississippi,  including  Texas,  Colorado,  Kansas,  Missouri^  and  Minne- 
sota. 

V.  The  average  composition  of  the  wheats  of  the  Pacific  slope,  un- 
fortunately, represented  by  only  eight  samples  from  Oregon. 

YI.  The  average  composition  of  the  wheats  grown  in  each  of  the 
States  where  as  many  as  six  specijnens  have  been  analyzed. 
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Ill  my  report  for  1881~'82  a  comparison  was  made  of  American  with 
foreign  wheat  from  the  data  then  at  hand.  The  conclusion  there 
reached,  that  our  wheats  as  a  rule  were  inferior,  seems  to  be  supported 
by  the  more  extended  averages  obtained  this  year,  as  may  be  seen  by 
a  comparison  of  the  preceding  table  with  the  following  averages  for 
foreign  wheats : 


AVERAGE  COMPOSITION  OP  FOREIGN  WHEAXa 

TiOcality. 

Authority. 

^1 

1 

i 

i 

1 

a 
< 

P 

b4 

8.S 

11 

RuBsian 

Lavkowiky. 
Wolff    .... 

M 

Perct. 
11.40 
14.40 
14.00 
13.92 
14.43 
13.56 
14.30 

Peret 

L60 
1.57 
1.09 
1.79 
1.70 

Peret. 

1.57 

1.50 
1.20 
1.74 

•i:7i' 

Leo 

Peret 

PercL 

Peretl 
19.48 
13.00  1 
14.60 
11.04  , 
13.00  1 
12.42  , 
13.20 

Peret. 
24.56 

Peret 
10.68 

Gorni&n  .•••.>...■.. 

66.40 

k  an 

CuntineDtal 

Pelljro^.... 

Millon 

Rciset 

Koni« 

Xtthn 

14 

16 

20 

200 

66.  90     1.  70 

2L50 
13.81 
17.94 
24.16 
24.10 

10  60 

Do 

70.13 
70.58 
67.87 
66.20 

1.70 
8.00 

9.92 

l>o 

10.69 

World 

&19 

Do 

8.20 

It  is  apparent  that  the  average  American  wheat  is  distinguished  by 
a  deficiency  in  albuminoids.  In  other  respects  it  is  lighter  per  hundred 
grains  and  contains  less  water  and  fiber,  with  more  oil  and  about  the 
same  amount  of  ash. 

From  a  study  of  the  States  we  learn  that  there  is  a  great  variation  in 
composition  in  different  parts  of  the  country.  The  Atlantic  coast  pro- 
duces the  poorest  article,  the  middle  West  improves  upon  this;  while 
beyond  the  Mississippi  a  wheat  is  harvested  which  equals  that  grown 
abroad ;  aud  again,  on  the  Pacific  coast  the  grain,  though  large  and  fino- 
looking,  is  deficient  in  albumen, 

A^nong  the  individual  States,  Colorado  sustains  the  reputation  which 
was  gained  in  last  year's  report  of  producing  the  finest  wheat.  Texas 
nearly  equals  it  in  composition,  but  the  grain  is. deficient  in  size  and 
plumpness.  Minnesota,  all  things  considered,  probably  ranks  next  to 
Colorado. 

The  great  variation  in  the  size  and  composition  of  the  grain  under 
diflerent  circumstances  is  very  striking.  The  extent  is  given  in  the  fol- 
lowing table: 


VARIATIONS  IN  COMPOSITION  AND  WEIGHT  OF  WHEATS- 

Constitaents. 

r 

1 
1 

> 

-11 

VTfttcr  .•••••..*■•■■>■■■■•■■•■■■■•■•••••■■•>•■*>•■■■>■>•••••■ 

12.44 

3.57 
3.03 

78.66 
3.05 

17.15 

5.m 

7.85 
.80 

1.40 

64.84 

.44 

&05 

L880 

4.50 
2.77 
2.53 
18.82 
2.61 
S.10 
4.094 

2.02 
1.82 
L76 
6.68 
L25 
5.20 
2.286 

2.57 

Ash 

.95 

Oil 

.77 

Carbliydrftteto - .« 

7.14 

riber  

1.36 

Albuminoids 

3.90 

Weight  of  100  grains grams.. 

L888 

While  the  variation  of  all  the  constituents  is  larg:e,  that  of  the  albu- 
minoids is  most  striking,  and  it  is  the  general  peculiarity  of  the  wheat- 
grain  that  the  percentage  of  nitrogen  which  it  contains  is  so  susceptible 
to  the  conditions  of  growth, 
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In  foreign  wheat,  as  has  been  already  seen,  the  nitrogen  often  reaches 
higher  percentages  than  in  the  A^merican  grain.  A  small  table  has  been 
prexiared  for  the  purpose  of  showing  tiiis  fact : 

MAXIMA  AXrO  MimMA  OF  ALBUMINOIDS,  PEHGENTAGB  07  NITBOCHOT,  AXD 
WEIGHT  OF  100  GRAINS  OF  WHEAT. 


LooOity. 


Nortb  Gtomuun 

South  Q«rman 

Scotch 

Egypt.- 

AustraUlAii 

Algerian 

Spanish 

BtiMian .«... 

Do 

Germany 

Do.:. 

Continental 

Do 

Do 

ATenwe,  exdadlng 

Bnasia. 
ATerage  of  world .. 


Authority. 


YonBibn.. 
....do ........ 

....do 

....do ........ 

...do 

....do , 

....do 

....do 

Laakowaky. . 

Mayer , 

Wolff 

Millon 

Feligot , 

Relset 

Konig 


Xahn., 


16 

20 
176 


I 


Ptrct. 
2.20 
2.13 
2.07 
1.46 
1.60 
2.20 
2.30 
2.45 
8.13 
2.20 
2.08 
1.88 
2.23 
2.04 
1.98 

2.11 


PereL 
13.76 
13.28 
12.96 
9.10 
9.98 
13.75 
14.35 
16.31 
19.48 
13.75 
13.00 
1L75 
13.97 
12.78 
12.35 

18.20 


I 


Perot 
1&25 
17.81 
14.63 
9.94 
9.98 
15.50 
24.13 
2L70 
24.16 


12.63 
21.50 
17.90 
21.87 

34.10 


Perct 

9.80 

9.68 

11.06 

8.75 

9.94 

11.25 

1L25 

10.44 

60.68 


9.88 

9.90 

10.68 

7.61 

8.20 


W tight  of  100  gzalBS. 


I 


4.270 
4.473 
4.679 


5.540 
4.278 
8.950 


Qrrnnt. 

7.480 
7.000 
S.200 


6.625 
5.125 
6.850 


ClI'MIM. 
S.200 
2.875 
8.850 


4.600 
8.850 
L800 


While  among  onr  wheats  the  highest  percentage  of  albumen  was 
found  to  be  17.15  in  a  wheat  from  Minnesota,  Bussian  grain  has  been 
analyzed  by  Laskowsky  which  contained  24.56  per  cent.,  twenty-four 
different^specimens  averaging  19.48  per  cent.,  the  lowest  having  10.68 
per  cent,  of  albumen.  The  ranp^e  is  largely  extended  by  these  analyses, 
and  if  the  wheats  of  all  countries  are  taken  into  consideration,  it  rises 
to  19.23  per  cent,  and  the  great  susceptibility  of  wheat  in  this  direction 
is  made  manifest.  As  the  albuminoids  are  regarded,  and  probably 
rightly,  as  the  most  valuable  part  of  the  grain,  when  properly  elabor- 
ate^ the  effect  of  environment  on  this  constituent  is  one  of  the  most  im- 
portant considerations  in  the  study  of  the  grain.  As  has  been  seen,  the 
Colorado  wheats  are  certainly  the  best  which  have  been  produced  in 
this  country.  For  two  years  they  have  sustained  a  high  average  com- 
position and  a  large  weight  per  hundred  grains,  as  the  following  figures 
show: 

AVERAGE  COMPOSITION  OF  COLORADO  WHEATS. 


Conatitnmtk 

188L 

1882. 

water  .••>■*.••■■•■■■■• 

••.«..•••••■■.■••.. ..a. .........•^.•■.^•••••......v.. *.•••«■■.. 

9.86 
2.28 
2.41 

70.48 
1.57 

13.40 

2.14 
4.865 

8.80 
1.99 

on                   ......... 

2  33 

dirliTiTflniifiAH       . 

72.08 

>*iber — ... 

...•.•...•...■..•.•...........•.•... ••.... ... ......... ...... ... 

1.76 

A  IhiiTnlnnlda . .  ......  ... 

13.04 

Weight  of  100  grains..^. 

2.09 
4.292 

The  question  arises,  Why  do  they  excel  in  this  manner  T    It  is  due 
somewhat  to  carc^  cultivation  aad  selection  of  the  seed,  but  more 
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largely  to  soil  and  climate,  as  is  proved  by  the  experiments.of  last  year. 
In  the  autumn  of  1881  thirteen  selected  seed- wheats  were  sent  to  Pro- 
fessor Blount  by  the  Department,  and  after  harvest  a  portion  of  the 
seed  furnished  and  of  the  crop  was  returned  for  inspection  and  analysis. 
To  the  eye  alone  they  had  all  improved  in  appearance,  and  as  a  whole 
their  average  composition  was  very  close  to  the  average  of  the  domestic 
varieties  grown  in  1881  on  the  same  soil. 

The  changes  which  took  place  in  the  wheats  individually,  and  as  a 
whole,  are  shown  in  a  table  which  has  been  prepared  with  all  the  analy- 
ses calculated  to  a  common  basis  of  10  per  cent,  of  water : 

COMPARISON  OF  DEPATMENT  SEKD  AND  COIJOHADO  CROP. 


Variety. 


Water. 


Ash. 


oa 


Carbhy- 
dratee. 


Fiber. 


Albumin- 


Weigbt 
of  100 
graina. 


HcGehee*B  Red : 

Department .... 

Colorado 

Plnlay  : 

Department .... 

Colorado 

Champion  Amber: 

Department .... 

Colorado 

DalloA : 

Department.... 

Colorado 

Bennett: 

Department .... 

Colorado 

Lemon: 

Department.... 

Colorado 

GolcTMedal: 

Department.... 

Colorado 

German  Amber: 

Department.... 

Colorado 

Bice: 

Department.... 

Colorado 

Waahingtoh  Glass : 

Department.... 

Colorado 

Swamp : 

Department.... 

Colorado 

Wyw)r: 

Department.... 

Colorado 

Average  seod : 

Department.... 

Colorado 

Gain  for  crop 

Loss 


Percent 


10.00 
10.00 


10.00 
10.00 


io:oo 

10.00 


10.00 
10.00 


10.00 
10.00 


10.00 
10.00 


10.00 
10.00 


10.00 
10.00 


10.00 
10.00 


10.00 
10.00 


10.00 
10.00 


10.00 
10.00 


10.00 
10.00 


PerurU. 

1.04 
1.60 

1.59 
1.83 

1.88 
2.16 

2,10 
1.85 

2.01 
2.15 

1.87 
2.02 

1.77 
1.78 

1.66 
1.77 

2.11 
2.06 

2.02 
1.92 

2.04 
2.05 

1.54 
2.22 

1.80 
1.97 
0 


Percent. 
2.46 

i.oe 

2.37 
2.34 

2.10 
2.42 

2.43 
2.46 

2.17 
2.52 

2.46 
2.10 

2.33 
2.24 

2.57 
2.89 

2.28 
2.35 

2.19 
2.87 

2.01 
2.30 

2.14 
2.16 

2.30 
2.80 
7 
5 


Per  cent 

71.57 
70.85 

73.72 
71.60 

73.70 
72.24 

71.54 
60.34 

70.77 
70.00 

68.87 
72.01 

74.89 
72.11 

74.01 
71.84 

69.73 
69.70 

72.20 
73.16 

68.05 
68.80 

72.11 
71.13 

71.72 
71.07 

9 

3 


Pere&nL 

1.46 
1.76 

1.17 
L72 

1.33 
1.52 

1.61 
1.73 

1.35 
2.00 

1.50 
1.65 

1.36 
LTKi 

1.02 
1.73 

1.60 
1.94 

L81 
1.16 

1.79 
1.85 

1.72 
2.09 

1.47 
L74 
11 
1 


PeremL 

18.47 
18.67 

11.65 
12.51 

10.90 
11.60 

12.32 
14.52 

13.70 
13.33 

15.80 
12.22 

9.6*5 
13.15 

10.74 
12.27 

14.28 
13.05 

1L88 
11.39 

16.11 
14.91 

12.49 
12.40 

12.75 
12.92 

6 

6 


Grams. 

2.811 
4.159 

8.285 
4.125 

3.278 
4.847 

4.023 
4.610 

3.218 
3.976 

8.417 
4.335 

8.076 
4.274 

2.S38 
4.027 

a686 
4.103 

3.741 
4.450 

3.660 
4.423 

3.796 
4.6D9 

3.403 
4.299 
12 
0 


The  average  composition  of  the  seed  is,  to  begin  with,  remarkably 
good,  showing  that  they  were  of  fine  quality,  or  at  least  a  majority  ol 
them.  The  average  for  the  crop  shows  a  slight  gain  over  the  seed  in 
ash,  no  change  in  oil,  a  slight  loss  in  starch,  a  slight  gain  in  fiber  and 
albuminoids.  The  first  question  that  arises  is.  Why  have  the  albumi- 
noids failed  to  improve  more  *  This  is  explained  by  a  study  of  the 
analyses  separately.  The  average  amount  of  albumen  found  in  Mr. 
Blount's  wheats  of  1881  from  domestic  sources  was  1.304,  and  in  the 
analyses  of  the  1883  crops  it  will  be  seen  that  those  which  w^ere  from 
seed  containing  high  amounts  of  albumen  fell  toward  the  average  figure, 
while  those  low  in  albumen  had  a  tendency  to  rise  toward  itj  that  is  to 
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say,  six  improved  their  albuminoids  and  six  depreciated,  the  average 
agreeing  with  that  of  1881,  which  seems  to  point  to  the  fact  that  the 
Colorado  soil  has  a  capacity  for  supporting  a  percentage  of  albumen  in 
a  wheat  of  about  thirteen,  and  that  if  a  variety  in  the  seed  has  more  than 
this  it  will  tend  to  decrease  to  that  figure,  and  vice  versa.  For  example,  a 
wheat  having  16.11  per  cent,  in  the  grain  sown  contained  only  14.01  per 
cent,  in  the  grain  harvested,  and  one  having  9.65  per  cent,  in  the  seed 
increased  to  12.15  per  cent.  Of  course  a  fall  happens  much  more  readily 
than  the  reverse.  The  Washington  Glass,  having  only  11.^8  per  cent,  of 
albumen  in  the  seed,  failed  to  improve,  but  this  is  owing  to  an  inherent 
dislike  of  this  wheat,  wherever  it  grows,  to  assimilate  nitrogen,  a  pecu- 
liarity which  Colorado  could  not  overcome.  As  to  the  other  constituents, 
the  ash  increased  in  nine  cases  out  of  twelve,  the  new  soil  furnishing  a 
large  supply  of  mineral  food,  the  oil  in  seven,  and  the  fiber  in  eleven 
cases.  The  increase  of  the  latter  seems  to  be  a  common  accompaniment 
of  flourishing  growth.  In  every  case  the  size  and  general  appearance 
was  much  improved,  and  as  a  consequence  the  weight  of  100  grains  of 
the  crop  was  much  heavier  than  of  the  seedj  in  fact,  averaged  over  26 
per  cent,  heavier. 

Of  the  44  wheats  from  Colorado  grown  during  two  years  only  one 
fell  below  llj  per  cent,  of  albumen,  and  only  six  below  12  per  cent. 
Only  two  of  this  number  weighed  less  than  four  grams  per  hundred 
grains.  In  l^orth  Carolina,  on  the  contrary,  22  of  whose  wheat  were  • 
analyzed,  only  two  exceeded  12  per  cent,  of  albumen,  while  the  weight 
of  100  grains  averaged  as  high  as  3.776  grams  In  Oregon  another 
phase  is  presented,  as  has  been  before  mentioned  Out  of  eight  wheats 
which  were  analyzed  by  us  none  contained  more  than  9.47  per  cent,  of 
albumen,  or  weighed  less  than  4.253  grams  per  hundred  grains  In 
Virginia  a  stunted  wheat  was  found  weighing  only  1.830  grams  per 
hundred  grains,  and  yet  having  14  per  cent,  of  albumen.  The  effect  of 
locality  is  well  represented  by  these  two  facts,  and  the  necessity  for  a 
determination  of  the  weight  of  100  grains  is  apparent  when  a  few  of 
these  exceptional  analyses  are  printed  side  by  side.  From  the  chemical 
analysis  alone  we  should  be  misled  as  to  the  value  of  the  wheats  which 
follow : 

Analysis  of  wheats  from  different  States, 


Oregon. 


Colorado. 


North 
Carolina. 


Virginia. 


Yield  per  acre — 

Weight  of  100  grains. grains. 

Water percent. 

Aiih do... 

Oil do.-. 

Carbhydratee do. 

yiber do. 

ilAbuminoids do.... 

Nitrogen percent 


^^ 

10.68 
2.20 
2.16 

74.91 
1.65 
&40 

1.34 


Large. 
&103 


2.53 
2.97 

6&88 
1.59 

1&15 

2.43 


Medium. 
4.628 

9.30 
1.80 
2.25 
75.42 
1.95 
9.28 

1.43 


7bniiibel8. 
1.830 

9.45 
2.45 
2.18 

70.02 
1.90 

14.00 

2.24 


Too  much  confidence,  it  is  seen,  cannot  be  placed  on  the  size  and 
appearance  of  a  wheat,  or,  conversely,  on  the  chemical  analysis  alone. 
When  both  these  elements  in  its  constitution  are  favorable,  then  alone 
can  it  be  pronounced  a  good  wheat. 

The  effects  upon  the  composition  of  grain  which  we  have  studied 
seem  to  be  largely  dependent  on  the  soil,  seed  and  cultivation  being 
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the  same.  A  good  illustration  of  this  is  furnished  by  some  analyses 
which  were  lately  made  of  seed  which  was  sown  in  1882  on  corn-ground 
and  fallow  land  on  a  farm  in  Maryland  belonging  to  Judge  John  M. 
Eobinson,  and  of  the  crops  of  the  two  fields. 

FulU  wheat,  Queen  Anne  dnrntyf  Maryland. 


Seed, 
1882. 


Com, 
ground, 


Fallow, 


Weij^htoflOOgraina grams. 

W.ator percent. 

Ash do... 

Oil do,.. 

CnrbhydratM do... 

Tiber do... 

Albominoida «. do... 

Ifitrogen percent. 


8.198 

11.06 
1.85 
1.08 

73.43 
1.70 
0l98 


S.6S5 

11.34 
1.66 
2.30 

7:i.  18 
1.72 
9.80 


3.602 

11.38 
1.64 
1.55 

Ti.W 
1.59 

ia85 


100.00 
LOO 


100.00 
LOT 


100.00 
L74 


The  better  wheat  season  of  1883  in  Maryland  produced  a  heaver  grain 
than  1882,  but  as  the  soil  was  unchanged  in  itself  or  by  unusual  appli- 
cation of  fertilizers,  the  albuminoids  increased  only  slightly  on  the 
fallow  field.  The  latter,  as  one  would  expect,  produces  a  grain  richer 
in  nitrogen  than  the  corn-ground,  ftom  its  accumulated  store  of  nitro- 
gen.  The  fallow  crop,  too,  was  larger  in  amount  than  that  from  the 
corn-ground. 

In  all  cases  wheat  manifests  its  susceptibility  to  environment,  although 
It  is  not  always  possible  to  explain  why  it  varies  in  certain  directions; 
why,  for  instance.  Oregon  produces  as  large  crops  and  as  fine-looking 
wheat  as  Goloraao,  but  with  less  than  three-quarters  the  amount  of 
albuminoids.  If  this  is  the  case  with  wheat,  does  it  also  hold  good  with 
other  cereals  T  To  ascertain,  if  possible,  the  following  examination  has 
been  made  of  corn : 

COBN  (MAIZB). 

The  varieties  of  corn  which  have  been  analyzed  include  Red,  Yellow, 
White,  and  Miscegenation  Dent;  Yellow,  White,  Blue  Mexican,  and 
Miscegenation  Flint,  and  several  kinds  of  sweet  or  sugar  com,  and  pop- 
corn. The  analyses  amount  to  94  in  number,  to  which  have  been  added 
those  of  32  field  corns  and  3  mature  sugar  corns  by  Johnson,  ESdzie, 
and  Atwater.  The  results  are  given  in  the  following  tables,  arranged 
in  the  same  manner  as  the  wheats: 
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Johnson  and  Atwater. 
Department  of  Agrlculturo. 
Johnson  and  Dept.  of  Agr. 
Department  of  Agriculture.  . 

Do. 
R-CKedzie. 
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g 

5 
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1.65 
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The  average  American  com,  as  compared  with  the  averages  of  foreign 
investigators,  which,  no  doubt,  include  many  of  our  corns,  stands  in  quita 
a  different  position  from  wheat. 

Averages  of  American  com  compared  with  averages  of  foreign  investigatore. 


Confltitnenta. 

BichardaoD. 

Ko«ni£. 

»3 

W6UL 

Water 

10.04 
1.52 
S.20 

70.  eo 

2.09 

laM 

13.12 
LSI 
4.62 

68.41 
2.49 
9.85 

14.40 

Ash 

L50 

ou ^ 

OarbhydratM 

6.50 
62.10 

Pib«r. 

5.  CO 

Albuminoids ,. 

10.  CO 

100.00 

100.00 

loaoo 

Kitrogon 

LOT 

L58 

• 

There  is  no  marked  difference  between  the  averages,  except  in  the 
matter  of  water,  where,  as  in  wheat,  our  grain  is  much  drier.  The  Ameri- 
can com  is  rather  better  than  the  foreign  article,  if  there  is  any  dif- 
ference. 

In  the  averages  for  different  sections  of  the  country,  another  fact  is 
discovered,  which,  after  our  experience  with  wheat,  is  still  more  sur- 
prising than  the  result  of  this  comparison  of  American  and  foreign 
corns.  There  is  apparently  the  same  average  amount  of  ash,  oil,  and 
albuminoids  in  a  com  wherever  it  grows,  with  the  exception  of  the 
Pacific  slope,  where,  as  with  wheat,  there  seems  to  be  no  facility  for  ob- 
taining or  assimilating  nitrogen.  The  amount  of  water  is  variable,  but, 
as  has  been  said,  many  of  the  samples  had  been  on  exhibition  for  a 
considerable  time,  and  were  consequently  dried  out.  The  increase  in  the 
fiber  from  east  to  west  is  not  entirely  paralleled  in  the  wheat,  but,  as  we 
have  seen,  is  often  a  feature  of  increased  vigor.  Com,  is  then,  an  entirely 
different  grain  from  wheat.  It  maintains  about  the  same  percentage 
of  albuminoids  under  all  circumstances,  and  is  not  affected  by  its  sur- 
roundings in  this  respect 

A  study  of  the  averages  for  each  State  shows  that  the  samples  from 
Pennsylvania  and  from  Oregon  and  Washington  Territory  fall- below 
the  general  average,  and  that  those  from  Kew  Hampshrie  rise  above 
it.  The  preponderance  of  averages  for  single  States  which  do  not  vary 
one  per  cent.,  proves,  however,  that  com  is  much  more  stable  in  its 
comx>osition  than  wheat,  even  though  I^ew  Hampshire  contains  an  ex- 
treme of  11.67  per  cent,  average  albumen,  and  Pennsylvania,  Ore- 
gon, and  Washington  Territory  extremes  of  8.88,  8.40^and  7.88  per 
cent.  Only  two  analyses  have  been  made  from  the  Pacific  slope,  and 
more  are  needed  for  confirmation ;  but  as  the  two  analyses,  like  those  of 
the  wheats  grown  thece,  are  low  in  albumen,  this  may  safely  be  assumed 
to  be  characteristic  of  that  portion  of  the  country. 

Having  discussed  the  averages,  it  is  of  interest  to  see  how  wide  the 
variations  in  composition  are : 
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Variaiions  or  extremes  for  each  constitHent. 


Constituimts. 


Highest. 


Lowoat. 


Variation. 


Above 
average. 


Below 
average. 


Water percent. 

Ash do. 

OQ do. 

Carbhydratee do. 

Fiber ...... .....>.................«•«... do. 

Albominoida do. 

Weight  of  100  kernels grams. 


16.10 
2.10 
7.49 

75.73 
8.10 

13.65 


52.679 


7.40 
1.18 
3.92 
65.97 
.78 
7.00 


23.605 


7.70 
.92 
3.57 
9.76 
2.32 
6.65 


5u06 
.58 
2.29 
5.04 
1.01 
3.19 


29.074 


15.769 


2.64 
.34 

4172 
1.31 
3.46 


13.305 


TheTiariation  of  water  has  been  explained;  that  of  ash  is  remarkably 
small^  of  oil  and  fiber  proportionately  the  same  as  in  wheat,  while 
albnmen  has  not  nearly  so  wide  a  variation  ;^jand  in  fact  in  the  analyses 
of  the  one  hundred  and  fourteen  corns,  only  three  contain  less  tiban  8 
per  cent.,  two  more  than  13  per  cent,  and  seven  more  than  12  per  cent., 
so  that  the  usual  limits  may  be  said  to  be  between  8  and  12  per  cent. ; 
and  this  is  true  of  the  analyses  of  foreign  maize  grown  by  Koenig. 

Our  conclusion  must  be,  then,  that  corn  can  supply  itself  wiUi  nitrogen 
under  very  varied  circumstances,  but  that  it  rarely  is  able  to  assimilate 
more  than  a  certain  amount,  nor  will  it  fall  far  below  this  amouijt.  The 
bushels  of  crops  may  vary  and  the  size  of  the  grain,  but  the  quantity 
of  albuminoids  is  practically  unchanged.  ITtider  these  circumstances 
it  is  perhaps  needless  to  say  that  there  is  but  slight  variation  in  com- 
position between  different  kinds  of  com.  Bed  Dent  is  slightly  ififerior, 
but  the  remaining  varieties  are  practically  of  the  same  composition. 

Sugar  com,  however,  is  quite  distinct  from  the  field  or  hard  corns. 
Its  average  composition,  compared  with  the  average  of  all  the  hard 
corns,  shows  a  much  higher  percentage  of  oil,  and  somewhat  higher  ash, 
fiber,  and  albuminoids.  The  grain  dries  out  more  than  field  com,  and 
weighs  less. 

Average  oomponiUm  of  eugar  and  hard  com. 


Conatitaents,  &o. 

Sngar. 

Hard. 

NiiiDber  of  analyses  ..>>>■. 

19 
&44 
1.97 
8.57 

66.72 
2.82 

11.48 
1.84 

114 

Water. I 

....•.•.•......>........>■•..■....•■.... .....per  cest.. 

10.04 

ASiT/^.^v^y^v/^^v/^ 

..■•....................•.■......•.>■............ do.... 

1.53 

©ii 

do.... 

5.20 

CSarbhTdratea   ............ 

do  .. 

70  69 

Piber 

Aibi^ivn^Mda .............. 

., do.... 

do 

2.09 
10.46 

Ifitiogen 

„ do.... 

1.67 

— ...                            - .  .          trMomn 

'              ■     "  ■ 

22.236 

86.910 

OTHEE  OEBEALS  THAN  OQBN  AND  WHEAT. 

Sufficient  analyses  of  other  American  cereals  have  not  been  made  to 
determine  what  effect  environment  has  upon  them.  From  foreign  analyses 
it  is  possible  to  calculate  the  variations  which  are  usually  found,  and  it 
is  fair  to  suppose  that  as  the  agreement  is  close  with  com  and  wheat,  it 
would  be  so  in  the  remaining  cereals.  For  this  purpose  the  large  col- 
lection, by  Koenig,  of  analyses  of  cereals  has  been  employed.  The 
analyses  of  each  cereal  are  divided  into  percentages  of  the  whole  num- 
ber made  according  to  the  amount  of  albuminoids  they  contain.  It  was 
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then  found  that  of  thiB  number  75  per  cent,  would  fall  within  certain 
limits,  which  might  be  regarded  as  the  ordinary  variation  to  be  expected. 
The  extremes  are  as  follows : 


Exirene$  ofalbuminoida  in  different  eermU, 


CereaL 

For  all  analjMft. 

For  75  per  cent  oC 
the  ADAlyaet. 

m^Mi 

LowMt 

Elghnt 

Lowest 

Whe^t - 

Barley « 

24 

18 
18 
15 
15 

FercmL 

PwrewL 
14 
14 

ia.8 

18 
10.8 

P«-omt 
8 

8 

OaU 

8 

Kve .................. .......................•■-.-■••••--.••. 

flL25 

Com......... • ....••.•...»•••.... 

8.8 

The  probable  Turiation  in  a  wheat,  therefore,  is  6  per  cent,  barley  6 
pet  cent,  oats  4.8  per  cent,  rye  3.75  per  cent,  and  com  2.3  per  cent 
Wheat  and  barley  have  the  widest  variation,  followed  by  oats  and  rye, « 
corn  having  the  smallest. 

It  is  apparent,  then,  that  wheat  and  barley  must  be  more  dependent 
on  their  supply  of  nitrogen  than  com,  which  coincides  with  the  results 
of  Atwater's  field  experiments  with  various  fertilizers.  He  found  that 
com  responded  less  than  other  cereals  to  nitrogenous  fertilizers. 

GLUTEN, 

In  a  previous  report  determinations  were  published  of  the  amount  of 
gluten  in  thirty-three  wheats  grown  in  Colorado.  From  an  average  of 
these  determinations  it  was  found  that  the  moist  gluten  was  about  3£^.12 
per  cent,  of  the  grain  and  the  dry  11.74  per  cent.,  and  that  the  relation 
between  tiie  gluten  and  nitrogen  was  as  5.49  to  1,  with  extremes  of 
6.49  and  4.77.  The  following  determination^  have  been  made  in  some 
of  the  wheats  at  present  reported  upon : 


WheatB  ftom  Colorado. 

Seed  fh)m  Department 

Serial 
No. 

Percent 
of  nitro- 
gen. 

Percent 
of  albu- 
minoids. 

Meist 
xluten. 

n^in- 

Serial 
Ko. 

Percent 
of  nitro- 
gen. 

Percent 
of  albu- 
minoids. 

Moist 
gluten. 

Drygln- 
ton. 

786 

785 

787 

789 

791 

798 

795 

797 

709 

801 

803 

806 

807 

2.18 
1.88 
1.76 
2.02 
2.24 
2.49 
1.67 
1.76 
2.32 
1.93 
2.66 
2.02 

13.65 

^  11.72 

*  11.03 

12.66 

14.00 

16.58 

9.80 

11.03 

14.53 

12.08 

16.63 

12.60 

87.05 
24.24 
24.29 
28.48 
84.35 
46.17 
9.67 
19.88 
38.66 
25.84 
47.57 
86.35 

14.51 

788 

790 

792 

794 

T90 

798 

800 

2.02 
1.90 
2.32 
2.18 
1.98 
1.96 
1.99 
2.27 
1.85 
2.38 
2.02 

12.60 
11.90 
14.53 
13.65 
12.43 
12.25 
12.43 
14.18 
11.55 
14.88 
12.60 

32.74 
28.62 
33.61 
36.42 
83.58 
32.55 
37.79 
45.26 
2C.29 
40. 95 
36.90 

12.87 
11.67 
13,16 
13.19 
12.36 
1186 

10.15 
9.27 
9.16 
m27 
17.19 
3.83 

ao8 

18.90 

9.78 

17.83 

12.  S3 

802. 

804 

806 

808 

15.54 
10.16 
15.06 
13.18 

Aver — 
Lowest  - 

2.09 
2.38 
1.85 

13.00 
14.88 
11.55 

34.69 
4.'>.26 
2G.28 

12.89  i 

16.54 

10.16 

Aver.... 
HjjEheat. 
Jioweet . 

2.07 
2.66 
1.57 

12.94 
16.63 
11.03 

30. 63 
14.57 
9.67 

11.66 

17.  (Q 

3.82 
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Wheats  tp>jn  ^JTortU  Carolina. 


Serial 

^0. 

Per  cent 
of  nitro- 
gen. 

Percent 
of  albn- 
minolds. 

MolBt 

glutei^. 

Dry  gin- 
ten. 

Serial 
NoT 

Percent, 
ofnitro- 

percent, 
of  albn- 
fflinoldft. 

Hoist 
glaton.  ^ 

Dryglu- 

811 

812 

818 

«U 

«16 

816 

IIJ:::::: 

m 

820 

8ffl 

•  823 

1.76 
1.43 
1.65 
1.62 
1.60 
1.M 
1.51 
1.60 
t79 
1.46 
1.71 
1.88 

11.03 
8.93 
10.88 
11.15 
9.08 
a63 
0.45 
9.J^8 
11.20 
9.10 
10.68 
11.73 

27.  (» 
12,78 
17.47 
23.01 
24.45 
17.77 
25.28 
22.14 
30.43 
18.81 
23.00 
3L24 

10.56 
6.16 
6.90 
9.02 
9.25 
6.82 
9.55 
8.46 

11.30 
7.73  , 
0.54  1 

11-97  1 
1 

834 

825 

«36 

827 

828 

829...... 

880, 

831 

Aver  ... 
Highoet 
Lowest. 

1.62 
1.90 
1.48 
1.54 
1.82 
1.96 
1.09 
1.60 

10.15 

11.90 
9.28 
9.63 

11.38 
•     12.26 

12.43 
9.98 

23.98 
30.55 
17.62 
18.81 
27.32 
32.49 
32.39 
22.18 

9.18 
11.55 

7.12 
7.18 
10.63 
12.05 
12.38 
a  74 

1.67 
1.99 
1.48 

10.50 
12.43 
8.93 

23.94 
82.49 
12.78 

9.26 
12.88 
5.16 

Wheat  from  Oregon. 

Wheat  from  Virginia. 

Serial 
No. 

Percent 
ofniiro- 
gen. 

Per  <*nt 
of  albu- 
minoids. 

Hoist 
glatefu 

Dry  gin- 
ten. 

Serial 
No. 

Per  cent 
ofnitro- 
gen. 

Per  cent 
of  albn- 
miuoidQ. 

Hoist 
gluten. 

Pry  gill. 

779 

773...... 

774 

1.37 
1.29 
1.34 

8.58 
8.05 
&4a 

8.11 
16.89 
5.04 

1.24 
6.34 
2.04 

780 

781 

783 

2.24 
1.63 
1.85 

14.00 
10.15 
1L55 

87.41 
11.87 
26.39 

14.01 
4.39 
11.66 

M^laUon  of  gluten  to  nitrogen  and  of  dry  to  moi^t  gluten. 


Description. 


Dry  gluten 
to  nitrogen. 


Drytomoi«t 
gluten. 


In  Colorado  wheat'— 1881. 
In  Colorado  wboat— 1882. 
In  seed  at^nt  to  Colorado . 
In  Korth  Carolina  wheat 

In  Oregon  wtioat 

In  Virgiuia  wheat 


Perunt. 
5.49 
6.12 
5.63 
5.54 
2.41 
5. 2d 


Percent. 
35.51 
34.56 
3^.07 
38.98 
38. 20 


The  average  gluteu  of  the  Colorado  wheats  of  1882  has  improved  ovpr 
that  in  the  seed  furnished  by  the  Department,  although  the  average 
nitrogen  is  alike  in  both.  This  may,  however,  be  due  to  the  fact  that  many 
wheats  after  they  baye  been  preserved  a  year  do  not  yield  as  much  gluten 
aa  when  they  are  fresh.  This  has  been  noticed  in  examination  of  the 
wheats  grown  in  1879  which  we  have  bad  in  hand  this  year,  and  for 
that  reason  determinations  of  gluten  in  these  specimens  have  been 
omitted.  As  an  example  of  the  effect  of  time  upon  the  gluten  I  have 
recently  had  some  duplicate  det>erminations  made  with  wheats  which 
had  already  been  examined  a  year  ago. 

Duplicate  determinatione  of  gluten  in  wheats  grown  in  1862. 


Serial  Xo 

Hade  in  1882. 

Hade  in  1883. 

Hoist 

Dry. 

Hoist 

Dry! 

752 ,- 

763 

764      ... 

Per  cent. 
20.12 
26.12 
10.76 
23.45 

Per  cent. 

10.54 

9.26 

7.05 

7.80 

Per  cent. 

23.89 

22.61 

.00 

19.70 

Per  cent. 
9.51 
9.19 
.00 

7St — 

i.17 
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The  later  determinations  are  seen  to  be  the  lowest,  bat  there  is  much 
difterence  in  the  way  varieties  act.  Knmber  753,  for  instance,  loses  bat 
slightly,  while  it  was  fonnd  to  be  impossible  by  the  most  careM  manipa- 
lation  to  extract  any  gluten  irom  No.  754  after  it  had  stood  a  year. 

An  explanation  is  thus  furnished  of  the  fact  that  No.  797  of  the  seed- 
wheats  sent  to  Colorado  has  such  an  extremely  low  percentage  of  glu- 
ten. It  had  been  preserved  more  than  a  year  before  the  gluten  was 
determined,  and  was  a  wheat  which  could  not  resist  the  action  of  time. 

Examinations  of  wheats  at  intervals  in  this  way  will  distinguish  their 
keeping  qualities,  a  matter  of  great  importance.  Among  the  flours 
aualy2^  and  described  elsewhere  is  one  which,  from  its  low  percentage 
of  gluten  and  abnormal  relation  to  its  nitrogen  content,  is  shown  to  be 
wiUiout  any  ability  to  withstand  the  effects  of  storage  for  a  long  time. 
It  may  safely  be  said  that  if  a  wheat  or  flour  is  found  whose  gluten  falls  * 
below  four  times  its  nitrogen  it  has  been  injured  by  storage  or  some 
other  injarious  action,  and  from  our  averages  it  is  apparent  that  a  good 
wheat  should  contain  five  and  a  half  times  as  much  gluten  as  nitrogen. 

The  North  Carolina  wheats  contain  the  same  relative  amounts  of 
nitrogen  and  moist  and  dry  gluten  as  those  from  Colorado,  and  are 
in  no  way  abnormal,  but  they  show  how  low  the  gluten  descends  in 
ourpoorer  eastern  wheats.  In  the  samples  from  Oregon  and  Virginia, 
on  the  contrary,  the  relations  are  very  irregular.  Those  from  Oregon 
are  all  extremely  low,  and  only  one  within  the  limit  of  the  necessary 
relation  to  the  nitrogen.  These  wheats  may  have  become  injured,  but 
it  is  more  probable  that  it  is  an  inherent  peculiarity  of  the  Oregon 
grain,  for,  as  has  been  previously  shown,  the  wheat  from  that  State,  at 
least  as  for  as  it  has  been  examined,  is  quite  different  from  any  other  witli 
which  we  are  acquainted.  The  specimens  from  Virginia  are  peculiar  in 
that  No.  780,  the  smallest  wheat  yet  examined,  weighing  only  1.803 
grams  per  100  kernels,  is  quite  normal  in  its  gluten  content,  wMle  No. 
781,  grown  under  slightly  more  advantageous  conditions,  directly  be- 
side it,  is  quite  as  abnormal.  Something  in  the  method  of  harvesting 
or  preservation  of  the  sample  must  be  the  cause  of  this,  but  the  deter- 
minations would  be  sufficient  to  show  that  No.  780,  small  as  it  is,  would 
be  preferable  for  bread-making  to  No.  781. 

It  remains  to  speak  of  the  crude  gluten  after  it  has  been  extracted 
from  tlie  wheat.  It  consists,  as  is  well  known,  of  the  four  principal 
nitrogenous  constituents  of  the  wheat,  the  fifth,  albumen  or  cerealine, 
being  washed  away.  In  addition,  there  are  present  numerous  impuri- 
ties, including  in  the  diy  substance  a  small  portion  of  water,  which  can 
only  be  removed  at  a  high  temperature,  and  some  fat,  starch,  and  fiber. 
To  determine  the  relative  amount  of  these  substances  the  following  anal- 
ysis of  an  average  sample  of  crude  gluten  has  been  made : 

CkmpoHtian  of  crude  glvten  dried  at  VXP  C. 

Water 3.97 

Ash 2.90 

Fat ......—..... 4.97 

Fiher 3.24 

N.X6.25 74.19 

Undetermined  non-nitrogenonB • 10. 73 

100.00 
Only  about  74  per  cent,  of  the  crude  gluten  is  pure  and  the  remainder 
impurities,  if  the  pure  gluten  is  suppos^  to  contain  16  per  cent  of  nitro- 
gen.   As  there  was  10.73  per  cent,  of  the  crude  substance  which  was 
neither  water,  ash,  fkt,  or  fiber^  and  it  seemed  improbable  this  could  all 


Digitized  by  VjOOQIC 


BEPOBT  OF  THE  CHEMIST.  2^5 

be  starchy  the  qaestion  arose  as  to  whether  the  pnre  gluten  did  not  con- 
tain less  than  16  per  cent,  of  nitrogen. 

Bitthaosen  had  suspected  from  his  work  that  variations  in  the  amount 
of  nitrogen  in  the  constituents  of  gluten  was  possible,  and  in  order  to 
decide  t£is  point  a  small  amount  of  pure  substance  was  made  from  flour 
and  analyzed  with  the  following  result : 

Ash-firee  gluten  dried  at  ISO^  0  contains  16.94  per  cent,  of  nitrogen. 

Six  and  twenty-five  one-hundredths,  then,  is  without  doubt  the  proper 
factor  to  employ,  and  the  undetermined  10*73  per  cent  must  consist  of 
impurities.  This  amount  of  impurities  is  larger  than  that  found  by 
liitthausen,  but  it  seems  to  remain  constant  in  all  cases  with  the  same 
method  of  manipulation  as  is  shown  by  the  small  variation  in  the  rela- 
tion of  the  crude  gluten  to  the  nitrogen,  and  therefore  does  not  a  ffect  the 
results  as  a  means  of  comparison  of  wheats  and  judging  of  their  milling 
qualities.  It  must  merely  be  borne  in  mind  that  we  are  dealing  with  a 
crude,  not  a  pure  gluten. 

The  relation  between  nitrogen  and  gluten  in  wheats  which  we  have 
found  agrees  very  well  with  Bitthausen's  figures,  but  the  amount  is 
lower,  as  wo  might  expect  fix>m  the  inferior  amount  of  nitrogen  in  our 
wheats.  We  found  that  the  dry  gluten  averaged  14.38  per  cent,  or  5.64 
times  the  nitrogen.  His  analyses  show  that  the  crude  gluten  which  he 
obtained  was  rather  purer  than  ours. 

FLOUB  AND  BREAD. 

The  subject  of  fiours  and  the  bread  produced  from  them  has  been 
very  exteusively  considered  on  the  continent  of  Europe,  and  nowhere 
has  there  been  more  attention  given  to  it  than  in  Hungary  and  in 
Vienna.  In  the  reports  of  the  (Jnited  States  Commissioners  to  the 
Vienna  Exhibition  of  1873,  Prof.  E.  N.  Horsford  has  given  an  extensive 
paper  upon  the  subject. 

In  considering  the  immediate  causes  of  heavy  and  light  bread  he 
shows  that  the  gluten  of  the  flour  is  the  body  whose  tenacity  and  elas- 
ticity  when  in  the  dough  enables  it  to  hold  the  bubbles  of  gas  which 
are  formed  in  the  process  of  rising,  and  that  consequently  a  flour  defi- 
cient in  gluten  cannot  make  a  light  bread.  The  gluten,  however,  when 
present  in  sufficient  amount  must  be  in  such  a  physical  condition  as  not 
to  be  injured  and  discolored  by  the  fermentation  which  goes  on  in  the 
dough  tiirough  the  action  of  the  yeast.  The  methods  of  milling  are  of 
course  responsible  for  the  condition  in  which  the  gluten  is  left  in  the 
flour  originally,  but  the  length  of  time  and  manner  in  which  the  flour  is 
stored  and  preserved  have  theur  ultimate  effect  upon  it. 

With  a  view  t6  a  study  of  the  quality  of  some  of  our  American  flours 
in  common  use,  and  the  bi*eads  and  other  products  made  from  them, 
the  following  analyses  have  been  made: 

986-992.  Breads,  rolls,  buns,  and  cakes  from  J.  Seitz's  bakery,  Wash- 
ington, D.  C,  purchased  immediately  after  coming  from  the  oven. 

1135-1140.  Flours  used  in  making  the  previous  breads,  &c.,  and 
designated  as  follows : 

1135.  ^<  Eagle  Bluff."    Illinois  spring  wheat. 

1136.  "  Bed  Eiver.'^    Minnesota  spring  wheat. 

1137.  "Wife's  Delight."    Wisconsin  spring  wheat 

1138.  "  Eichmond."    Virginia  winter  wheat. 

1139.  "E.  A.  Schriver."    Maryland  winter  wheat. 

1140.  "Beds."    Ohio  winter  wheat. 

1121-1122.  Flour  and  bread  made  from  it  in  the  family  of  John 
Dugan.    Beceived  thirty-six  hours  after  coming  from  the  oven. 
lfiA-^83  . 
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1177-1160.  Floor  and  bran  and  white  and  Graham  bread  made  there- 
from.   Purcbaaed  at  Kraft's  bakery,  Washington,  D.  0. 
1181-1182. 1194-1196.  Floors,  bread  and  biscoits  from  my  ownkitchen. 

V1X>UB8  ▲HD  BBBAB& 
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1.17 
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2.16 
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L76 

1199 

W^ter 

1140 

Ash 

.40 

Fat 

L16 

Sngara,^ .••. 

Dextrine 

1.62 
L54 

Starch ..,,. 

71fe6 

Soluble  albuminoids „... 

107 

Insoluble  albuminoids 

Fiber 

ITitrffgW r r -tirr- 

166 
.39 

1.54 

9.63 
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Inaelnble  albuminoids 

Flb« 

Nitrogen *••• 

Total  albiuninoids 


T&rcmt. 
.03 
L48 
L86 
L84 
8122 
4.70 
«.74 
.45 

1.84 
1L5S 

1L05 
.66 

1.30 
1.64 
1.62 
72L30 
4.22 
6.08 
.40 

L62 
10.15 


PtretnL 
.78 
1.61 
L74 

a:  80 

82.80 

2.88 

7.86 

.45 

t64 
10.28 

11.40 
.66 
1.43 
1.54 
2.04 
78.44 
2.06 
7.04 
.40 

L46 
Olio 


.78 
1.62 
L80 
2.84 
80.62 
8.83 
8.97 
.50 

1.00 
12.40 

1L05 

.66 

L85 

1.60 

2.06 

71.71 

8.41 

7.62 

.53 

t76 
1L08 


Pvretnt 
L75 
.53 
8.44 
6.20 
75.82 
8.02 
11.18 
LOO 

111 
18.21 

86.07 

L13 

.83 

1.56 

8.33 

4a  47 

1.20 

7.15 

.68 

L86 
&44 


Ptreent 
8.81 
1.22 
5.78 
4.80 

60.53 
1.88 

02.17 
1.86 

2.36 

14.05 

83.22 

1.88 

.81 

8.83 

8.20 

46.43 
1.26 
8.13 
L34 

L60 
0l88 


.61 
L37 
1.07 
186 

7&88 
3.34 

10.60 
2.03 

3.05 
13.88 

1L70 
.46 
1.21 
L74 
2.08 

60.70 
LOS 
8.85 
L78 

L88 
1L88 


Oonstitaents. 


s 


Ash , 

Fat 

angora.  AC .•..• 

Dextrine 

Stareh 

Soluble  albaminoids ... 
Ineoluble  albuminoids. 
Fiber 


Nitrogen 

Total  alboadaoida  •••...•, 


Water  .*.-r. 

Ash 

Fat 

Sugars,  See 

Dextrine •mm •' 

Staroh 

Soluble  albuminoids  ... 
Insoluble  albuminoids . 
Fiber 


Nitrogen 

Total  albuminoids . 


Psroint 
.77 
5^58 

7.21 

3.60 
80.27 

L66 
13.06 

&56 

2.30 
14.02 

8.50 
.70 
5.11 
6.60 
8.38 

54.23 
L70 

1L85 
7.88 

118 
1166 


Ptrotnt 

1.x 

161 

4.27 

6.80 

7L78 

L47 

10.18 

.57 

L86 
1L66 

83.40 

.01 

2.41 

2.84 

4.53 

47.77 

.88 

178 

.88 

L94 
7.76 


Psromt 
.45 
L40 
L65 
2.02 
8L55 
158 
163 
.78 

L06 
1181 

11.10 

.40 

L32 

L38 

L60 

73.50 

118 

7.67 

.66 

L74 
10.85 


JPtrcmL 
.11 
108 
188 

155 
6147 

L85 
1L23 

L84 

101 
1187 

84.68 

.07 

182 

153 

168 

44.78 

.88 

7.83 

.88 

L83 
181 


Psroffit 
L20 
4.74 
143 
180 

6188 
L75 

10.18 


LOO 
1L88 

8104 
.81 
118 
120 
106 
4110 
L18 
170 
.66 

L27 
7.87 


.66 

L21 
117 
180 
80.80 
174 
188 
.81 

101 
U6T 

155 
.80 

LOO 
L06 
108 
7116 
148 
180 
.38 

L83 
1L88 


The  flours  as  a  whole  contain  average  albummolds  10.69  per  cent.^  and 
the  difference  between  those  from  spring  and  winter  wheats  is  small — 
10.65  per  cent.,  winter  and  10.79  per  cent,  spring.  They  may  be  said, 
as  far  as  the  analyses  go,  to  be  equally  good.  Considered  in  comparison 
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with  HnBgarian  flonrSythe  best  known,  they  are  low  in  iilbaminoidSi  bat 
this  might  be  expected  from  onr  previous  experience  with  wheats. 
Taken  by  themselves,  they  show  a  rather  wide  variation,  the  highest 
having  12.08  percent.,  and  the  lowest  9.10  per  cent,  the  greatest  varia- 
tion being  among  the  spring  wheats.  The  average  seems  to  be  as  high 
as  could  be  expected  from  the  wheats  which  we  have  analyzed  from  we 
sections  from  which  these  flours  came,  there  being  always  a  slight  fidl- 
ing  off  in  the  amount  of  nitrogen  in  the  best  flour  from  that  in  the  grain. 

In  their  other  constituents  the  flours  show  a  plain  and  marked  de- 
crease, as  compared  to  the  grain,  in  ash  and  fat,  these  two  substances 
being  contained  in  much  larger  amount  in  the  outer  coats  of  the  grain 
which  are  removed  than  in  the  portion  which  forms  the  flour.  The  fiber 
for  the  same  reason  is,  as  we  should  expect,  much  smaller.  The  amount 
of  starch  necessarily  increases  proportionately  as  the  other  constitu- 
ents diminish. 

The  average  of  all  these  flours  is  compared  below  with  tiie  analyses 
of  Hungarian  flours  given  by  Horsford: 


Amerioan. 

LlmpeTial 

Extra. 

4.  BoU-flour. 

&BrMd.fl<mr. 

W»lbn 

Per  cent 

11.07 

.64 

L25 

L71 

L7» 

71.72 

2.80 

7.90 

.82 

Per  Mfit 

10.82 

.42 

Per  eenL 
10.42 
.69 

PereeiU. 

10  75 

ABh 

.78 

ou 

Sagan — — 

..«••.•...••.. 

8tM«h 

71.02 

87.80 

85l8S 

Soluble  •Ibominoidi 

TnimlnblD  ■Ibnminoidt ..t.. ._... 

Fiber 

••••*•....... 

■' 

10.70 

11.68 

12.87 

1488 

The  original  Hungarian  wheat  containing  14  per  cent,  of  albuminoids 
and  tiie  average  American  certainly  not  more  than  12  per^sent.,  it  ap- 
pears that  our  flours  are  related  to  our  wheat  in  fully  as  advantageous 
manner  as  the  Hungarian,  if  they  can  be  considered  as  corresponding 
either  to  tiie  Imperisd  Extra  or  Boll  flours,  which  seems  allowable. 

Kedzie  and  Atwater  have  analyzed  twenty-eight  flours  frt>m  Michigan, 
Kansas,  Minnesota,  and  Connecticut,  and  the  results  have  been  col- 
lected by  Dr.  Jenkins  in  the  report  of  the  Connecticut  Agricultural 
Station  for  1879. 

Kedzie  found  that  the  flours  from  spring  wheats  containidd  more 
albuminoids  than  those  irom  winter  wheats,  but  the  average  for  all 
varieties  is  very  nearly  the  same  as  for  the  flours  which  we  have  ana- 
lyzed: 

Pec  cent. 

Kedzie'B  spring-wheat  flonr .-. 12. 58 

Kedzie's  winter- wheat  flonr — 10.54 

Ayeiage  of  twenty-eight  flonrs • 10. 69 

Ayerage  of  Department  of  Agricoltnre  flonrs 10. 70 

The  flours  are  shown  by  Kedzie's  analyses  to  be  somewhat  independ- 
ent of  the  composition  of  the  grain,  but  as  a  rule  there  is  a  greater  or 
less  loss  of  ash  and  albuminoids  in  the  making  of  flour.  His  paper  wUl 
be  found  in  the  Michigan  Agricultural  Beport,  1877. 

As  has  been  said  before,  the  condition  of  the  nitrogen^  or  rather  the 
amount  present  as  gluten,  has  much  to  do  with  the  quahty  of  the  flour 
for  baking  purposes.  In  the  six  flonrs  from  Mr.  Seitz  the  gluten  has 
been  determined  mechanically: 
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Ko. 


Name. 


ITltrogen. 


Albnmin- 
oidB. 


HolBt 
glutan. 


Diy 

gluten. 


1135 
1136 
1137 
1138 
1139 
1140 


Xacle  Blnfll  nilnois  spring 

Bed  Siver,  lilnneBOta  spnng 

Wife*8  Delight,  Wieoonain  spring 

Riehmond,  V  irginia  winter 

X.  A.  Sohiiyer.  Maryland  winter. 
Bed  "S,"  Ohio  winter 

ATergge 


Perc0nL 
L93 
L71 
1.64 
l.«2 
1.46 
L76 


P&remit 
12.08 
10.68 

9.68 
10.15 

9.10 
11.03 


Percent 
39.46 
7.82 
24.89 
28.18 
26.14 
8L20 


Perctnt 
12.98 
2.80 
10.30 
ia87 
9.92 
11.67 


L67 


10.49 


26.02 


9.67 


The  Hungarian  floars,  according  to  Horsford,  average  37  per  cent,  of 
moist  gluten :  so  that  onrs,  with  the  exception  of  that  from  Illinois  spring 
wheat|  are  below  the  average.  That  from  Minnesota  wheat  would 
certainly  make  a  poor  bread,  and  must  have  deteriorated  by  keeping. 
Kedzie^s  determinations  of  gluten  in  sixteen  flours,  having  an  average 
of  10.69  per  cent,  albumen,  showed  an  average  of  only  10.72  per  cent, 
of  gluten,  slightly  better  than  in  the  Washington  flours,  but  still  low. 
Under  these  circumstances,  the  question  arises:  Can  we  have  as  good 
bread,  that  is  to  say,  as  light,  porous,  and  palatable  as  the  Vienna  t 
Although  Horsford  sees  no  reason  why  we  cannot,  it  seems  to  me  that, 
while  our  wheats  and  consequently  our  flours  remain  so  iK)or  in  gluten, 
we  cannot,  without  particular  care  to  find  such  a  brand  as  the  ^^  Eagle 
BluflE^"  and  even  that  would  probably  vary  on  every  grinding. 

In  the  analyses  of  different  grades  of  Hungarian  flour  which  were 
mentioned  above  the  decrease  in  the  amount  of  albuminoids  in  the 
higher  grades  is  apparent.  The  difference  between  the  flour  and  the 
^^  bran,"  which  is  mixed  with  it  at  the  Kraft  bakery,  shows  that  the  same 
is  true  in  our  mill  products,  and  that  the  Graham  bread  contains  the 
greater  percentage  of  albuminoids,  and  the  same  would  be  found  to 
be  true  in  regard  to  the  valuable  ash  constituents.  It  has  been  a  mooted 
question  for  a  long  time  whether  this  ought  not  to  be  avoided  and 
whole  flour  preferred  to  that  which  has  been  so  highly  elaborated. 

Becent  experiments  by  Dr.  Max  BtLbner,  published  in  the  Zeitschrift 
fUr  physiologisohe  Ohemie,  1883,  p.  45,  seem  to  prove  that,  in  addition 
to  the  argument  in  favor  of  white  bread  on  account  of  its  palatabilit$^ 
and  many  other  advantages^  it  is  in  fact  much  more  thoroughly  digested, 
and  consequently  is  really  cheaper,  weight  for  weight,  to  the  poor  man 
than  the  bread  made  with  unbolted,  flour.  We  can  only  hope,  then,  for 
an  improvement  in  the  character  of  our  wheats,  to  add  to  their  nitrogen 
content,  and  to  improved  methods  of  milling,  which  we  are  fE»t  becom- 
ing possessed  of,  to  make  it  possible  to  produce  a  flour  with  the  largest 
amount  of  nitrogen  in  the  higher  grades,  and  at  the  same  time  with  it 
in  the  best  phyBi<»l  condition.    Then  we  may  expect  to  improve  our 

OHBMIOAL  OOMFOSITION  OF  BBBABSj  ETO. 

The  changes  which  take  place  in  flour  during  its  conversion  into  vaii- 
0U8  forms  of  bread  and  cake  is  weU  illustrated  in  the  analyses  given  in 
a  previous  table. 

Thb  amount  of  water  in  the  numerous  kinds  analyzed  extends  from 
nearly  38  in  the  breads  to  9  per  cent,  ih  the  sugar-cakes,  the  beaten  rolls 
and  buns  occupying  a  medium  position.  The  amount  of  water,  however, 
decreases  very  rapidly  on  exposure  to  the  air,  as  the  following  determi- 
nations on  a  white  and  a  Graham  loaf  and  in  some  rolls  of  domestic  make 
•how: 
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WHITX  LOAJT  FSOIC  KBATT'S  BAXEBT. 
(8erliliro.ll77.) 


Dfttt. 

Wsiglit. 

PerMnloftotsl  Wstartebniid 
wstsr  lost.      OD  6Mgf  nuBsd. 

OnlMTingbftkittyt 

August  28.».. ..•..».••••.•.•.•••.•••.......•..•••.••.. 

OniiKposurd: 

August  3. ••.....•....••.....••.•.•>.•■.•.•••.■  ■•.■.■•• 

August  24 

458 

422 
880 
878 
864 

18.38 
38.04 
44.77 
53.86. 

86L6t 

31.51 
25.80 

August  25 

August  26 

August  27 

28.75 
20.00 

August  28.. •.•••.... 

August  20 

^UgUS^  OXm  ■.«......■•..«...•.•....  ......  a.....  ......  a. 

846 
833 
826 
823 
818 
807 

.     65.01 
78.00 
77.87 
78.12 
8117 
8&87 

16.47 
12.91 
U.35 
10.53 
ft  IS 

B^HwUDWP  v.. ••■«•«••••••..  •..a  ••••••. a. .■•....  ■....•■ 

5.M 

After  dryinff  two  weeks  there  had  disappeared  all  but  11.03  per  cent, 
of  the  origiiul  water,  and  the  air-dry  material  only  contained  5.86  per 
cent  of  water. 


(8etislKo.ll78.) 

D*t6^ 

Weight 

fieroent.oftotal 
trsterlost 

WstsrinVrasd 
ondsy&flmscL 

On  leaTlng  bskeryt 

August 28.....^ 

eromt. 
464 

440 
412 
403 
864 

82.22 

OBezposnietosir: 

.August  28 

August  24 

August  25 

August  26 

August  27 

■  «..... ...... .....a  ......  ...... ......  a a 

18.68 
88.77 
80.61 
5L86 

23.S5 
84.76 
28.07 
18.27 

August  28 

868 
855 
850 
846 
838 
828 

61.68 
70.78 
74w02 
76.68 
8L88 
86.06 

15.00 

August  28 

August  30 

August  81.  a^.. 

18.08 
1L48 
1A40 

&28 

SAptAmh^rf.,^ 

4.01 

BBXAXFAST  BOLLS. 
(Serisl  Ko.  1184.) 


DBtd. 

Weight 

Psr<MBtoftfiM 

water  lost 

Wttterlotewd 
oadsynsBied. 

Onl6*TlligOT6llt 

August  28 

Oftttcposures 

August  24 .• 

August  25.  .••••»..«■.•••.••«•••...■•••«•••  ..a...  ••••■« 

August  26.a.. .••••..••  a.. a  ....a.. .............. ....a*. 

August  27.. ..••..... ••••...• 

Grtmt. 
864 

888 

814 
288 

••••a«.a       84.08 

S&50 

80.58 
67.00 

27.44 
28.17 
18.77 

AUgUS%  Ma ...•..■•..•■««■•.....•.. a.. a ••■■...... ..a... 

August  29... 

August  30.  a. .■.•■....«•,.........«..«.»««.•..•...  a...  a 

Angn^t  31-,, .,-__„_,.. -a. a --..-. -.•-a..--. 

277 
266 
261 
259 
288 
256 

68.88 
77.88 
81.55 
83.14 
88.14 
8&51 

14.06 
10.50 
8.81 
8.11 

September  1 « 

OV^MMUiWft  Va  ..  •••.•....•a.................  ...... .a*. .a 

8.11 
7.08 

The  loaf-breads  dry  moie  thoroughly  bnt  do  not  lose  their  water  as 
rapidly  at  first  as  the  rolls.  The  rolls,  it  may  be  said,  which  were  used 
in  this  experiment  were  eiffht  in  number  from  a  pan  of  twenty,  and  were 
not  broken  apart  during  the  course  of  exposurea 

The  changes  of  a  chemical  nature  displayed  are  those  which  are 
already  tolerably  well  known,  namely,  the  conversion  of  some  of  the 
starch  by  fermentation  into  sugar  and  by  baking  into  dextrine.  The 
albuminoids  which|  in  the  flour,  are  soluble  in  alcohol,  become  inAda* 
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ble,  showing  that  change  has  taken  place  in  the  glaten.  The  apparent 
increase  in  ash  and  fat  is  of  course  due  to  salt  and  butter  or  lard  added 
in  making  the  dough. 

GRASSES. 

In  the  summer  of  1882  several  letters  were  written  requesting  col- 
lections of  Phleum  pratense  at  various  stages  of  growth,  from  different 
sections  of  the  country.  XJnfortunately  oi3y  one  response  was  received 
and  that  from  Indiana.  These  specimens^  comprising  a  series  from  the 
time  when  the  head  had  not  made  its  appearance  until  the  seed  was 
partly  developed,  were  analyzed,  and  the  results  are  here  given: 


Cosititattnto,  &0. 


Phlflom  pntonM. 


Department  garden— flnt  year's  growth. 


tn. 


IIM. 


DvT9lo]nDent  • « . 
Height » 


Pat , 

Kltrogen,  finite  extnot.< 

Crude  fiber »..., 

AUnuninoide 


Total  nitrogen 

Nitrogen  as  non-allrainlnoid . . .  . 

Per  oent.  of  nitrogen  ae  non-albu* 

minoid  ...•••.•..•••••.■.•••.• 


Water 

Aah , 

Fat , 

Nitrogen,  fmt  eztraot.^., 

Crude  fiber ^ 

Albuninoida ••••.•••, 


Head  rat. 

49.o.m. 

8.58 

6.10 
47.  tt 
28.95 
14.15 

198 

.39 

17.8 

78.66 

t84 

1.31 
10.12 

5.14 

8.08 


la  bloom. 

JtmeM.. 

76.  am 

7.16 
4.47 
00.08 

87.86 

laoo 

L78 
.61 

29l1 

66.75 
2.38 
L49 

16.64 
8.08 
8.65 


After  UOOM 

July  8 ...... 

66.  cm. 

6.52 
4.18 

61.79 
S8.26 

a74 

L40 


17.8 

56.68 
2.88 
2.03 
82.46 
12.26 
8.78 


Afterbleom. 

JmlylO 

7&o.m. 

6.68 

8.79 

Hw8B 

27.08 

118 

12T 
.18 

U.8 

6186 

181 

L5S 

2179 

U.14 

187 


Head  Mt  out. 
JTitMl 


7.84 

LOT 

48.83 

8119 

1107 

1.75 
.18 

118 

7100 

188 

.60 

14.98 
176 
129 


CoDBtitaents,  ito. 


Phleum  pzateiiM. 


IndiauL 


U81. 


1181 


1181 


1184. 


ICaryland. 


Difrelopment..* 

Date  oat..i... ..... 

Height - 

^.:::::::::::::~::::::::::::: 

Nitrogen,  fkee  extract 

Crede  fiber 

Albuminoids  ...^ ...••.••. 

Total  nitrogen 

Nilrogen  as  non-albaminoid . . . , 
Per  cent,  of  nitrogen  as  non-albu- 
minoid   

Water 

Aah 

Fat 

Nitrogen,  free  extract — . 

Crude  fiber .... 

Albuminoids.... •••. 


Before  bloom.. 
June  IS  .... 


In  bloom.. 
June  26.. 


After  bloom. 
July  8 


BarlyM 
July  18.. 


In  bloom. 
July  4. 


7.64 
127 
6164 
28.65 
7.80 

1.26 


214 

67.50 

2.48 

.74 

17.11 
9.64 
153 


7.05 

118 

62.99 

82.26 

6.52 

.88 
.00 

.00 

64.50 
150 
.78 
1181 
11.45 
L96 


163 
156 

68.88 

81.82 

167 

.89 
.032 

18 

56.80 
100 
1.11 
2157 
11 69 
148 


6.95 

174 

80.77 

M.70 

4.84 

.78 


5100 
180 
1.76 
2166 
11.61 
127 


4.03 
4.82 
8188 
8143 
7.18 

L28 

.15 

112 

64.00 
1.78 
1.48 
19.02 
10.98 
174 
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The  table  also  inclades  a  specimen  fix)in  old,  worn-out  soil  in  Mary- 
landy  and  a  series  of  the  first  year's  growth  of  the  grass  from  seed  sown 
on  garden  soil  in  the  gronnds  of  the  Department  of  Agricultore.  In  a 
previous  report*  analyses  of  series  of  Phleum  from  old  sod  in  Wash- 
ington and  £rom  New  Hampshire  are  recorded.  We  have,  then,  data  for 
a  comparison  of  this  grass  under  quite  varied  t^nditions  of  growth. 
While  it  was  remarked  Uiat  the  Phleum  from  the  poor  soil  of  New 
Hampshire  was  much  lower  in  the  amount  of  albumen  which  it  con- 
tained than  that  from  the  richer  grounds  of  the  Department,  the  con- 
ditions in  Indiana  have  reduced  this  constituent  to  a  still  lower  point, 
and  in  the  forms  in  which  the  nitrogen  occurs,  the  Indiana  specimens 
are  remarkable.  In  those  from  evei^  other  locality  the  amount  of  non- 
albuminiod  nitrogen  is  quite  large  at  all  stages  of  growth,  but  in  the 
specimens  from  the  West  it  practically  disappears  entirely  in  the  latter 
stages  of  growth.  It  is  rather  difficult  to  explain  the  causes  of  this 
variability,  but  it  shows  at  any  rate  the  chfanges  in  composition  which 
are  produced  by  environment.  There  is  a  probability  that  in  this  case 
the  inadequate  supply  of  nitrogen  which  llie  plant  has  had,  as  shown 
by  the  total  amount  present,  has  made  it  necessary  that  all  should  be 
utilized  in  the  albuminoid  form.  In  this  series  of  specimens  the  general 
poverty  is  numifest  also  in  the  small  antt>unt  of  fat  and  the  larger  amount 
of  fiber  whi<^  is  present. 

The  first  year's  growth  of  the  plant  does  not  present  any  marked 
variation  from  the  older  grass,  while  the  single  specimen  from  Mary- 
land has  produced  a  large  amount  of  fiber  and  a  low  amount  of  nitrog- 
enous constituents. 

Onie  first  yeu^s  growths  of  DactylU  and  Lolium  have  been  examined 
in  the  same  way  as  the  Phleum. 


[Tint  yett**  growtL] 

BaotyUa  glomeratai 

46«. 

mi.Gieen. 

1112.YeI]ov. 

12061 

DeTelopment :  HMtd  not  oat. 

Date  eat.~... .«....« 

Jane  11. 

28.  cm. 

1L50 
«.89 
48.06 
20.68 
12.93 

2.07 

.16 

7.8 

78.60 
2.86 
1.41 
9.86 
4.28 
2.66 

JolyU. 

JolyU. 

Oet26. 

Fat — 

16i68 
6.86 
46L86 
2L64 
14.08 

2.26 

.89 

17.8 

72.80 
2.91 
1.90 

13.00 

10.14 
6.05 
62.87 
22.44 
8l10 

L46 

.18 

12.8 

74.60 
2.68 
L61 

18.30 

10.95 
6L50 

47.98 

Crud©  fiber 

AlbiuninolcU ^... 

Total  nitrosen .......••...•.•. 

2L24 
18.39 

2.14 

.64 

Per  Qtait,  of  nitrogen  aa  non-allmminoid 

•▼  aier  ■■•>•■••■••• •••■•■•••■ • •••■■••••■•••■■■ 

Fat ."..J. 

Kitrogen,  fteeextiaet 

Cnide  fiber 

Albominoldi. ....•■....  «    .,  ...       ■••••••. 

25.2 

68.70 
8.43 
2.03 

16^02 
6L66 
4.17 

'1881-1882,  p.  5G1. 
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Lolinin  italienm. 

• 

418. 

460. 

485. 

97a 

1199. 

Deydopment':  Head  not  out. 
Dftteoat 

Jnne  2. 

22.c.m. 

13.24 

6.91 

46.55 

,    15.60 

18.80 

8.01 
.60 

19.9 

84.00 
2.12 
1.10 
7.29 
2.48 
8.01 

Jane  12. 

81.c.m. 

12.70 
6.86 
49.69 
16.99 
14.26 

2.28 
.45 

19.7 

82.70 
2.20 
1.10 
&59 
2.94 
8.47 

Jane  19. 

3ao.ni. 

14.06 
6.18 
45.07 
17.84 
16.85 

2.69 
.66 

24.6 

82.80 
2.49 
L09 
7.98 
8.16 
2.06 

Jalyia 

• 

Oct.  25. 

Height 

25.  cm. 

Ash 

18.87 
6.58 
44.50 
20.65 
14.45 

2.31 
.59 

25.6 

7a  90 
2.82 
1.88 
a39 
4.86 
&05 

10.87 

Fat 

5.81 

N^trosren.  flp©o  oxtraot ......... 

47.12 

Grade  fiber ... 

22.40 

Alh^fij^p^jiflU 

13.60 

Total  nitrogen.. X 

a  17 

Nitrogen  as  non-albnminoid . .. 

Per  cent,  of  nitrogen  as  non- 

flJhm^inoid , 

.49 
2a6 

Water 

71.60 

Aali 

8.09 

Fat 

1.51 

KitrogflDf  f^o  extract ........ . 

ia58 

CradeTfltier 

a86 

Aibnminoids 

a86 

As  these  grasses  do  not  blossom  during  the  first  year,  a  more  marked 
difKrence  might  be  expected  than  in  the  case  of  the  timothy.  This  has 
proved  to  be  the  case.  In  both,  the  amount  of  ash,  &t,  and  nitrogen  is 
larger  in  the  first  year's  growth,  the  fiber  is  rather  smaller :  and  the  fiber 
and  non-albaminoid  nitrogen,  instead  of  decreasing  toward  matarity,  in- 
ereasCk  The  water  in  the  ttesh  grasses  does  not  differ  in  any  marked 
degree.  The  changes  are  such  as  might  be  expected  from  onr  knowl- 
edge of  the  habits  of  growth  of  such  plants. 

Among  the  analyses  of  Bactylis  are  data  for  a  comparison  between 
two  samples  cut  from  the  same  plot,  one  of  which  was  green  and  flourish- 
ing, and  the  other,  growing  on  the  edge  of  the  plot,  of  yellowish  tinge. 
The  latter  shows  a  marked  decrease  in  its  content  of  nitrogen,  and  that 
it  had  suffered  from  inability  to  assimilate  this  element.  The  analyses 
are  interesting  as  an  addition  to  our  knowledge  of  the  physiology  of 
the  grasses. 

FBXJITS  AND  YEaETABLES. 

In  the  last  annual  report,  1881  and  1882,  p.  665,  a  number  of  analy- 
ses of  fruits  and  vegetables  were  published.  These  have  been  supple- 
mented by  the  following,  the  samples  having  been  collected  as  formerly, 
in  the  markets  of  Washington : 
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The  methods  of  analysis  have  been  improved  by  providing  a  steam 
drying  chamber^  fnmishing  a  rapid  cilrrent  of  air  at  60^  O.,  which 
dries  the  frnits  in  a  short  space  of  time  withont  bringing  about  those 
changes  which  are  inevitable  in  drying  in  a  closed  space  at  higher  tem- 
peratores  or  more  slowly  in  the  snn.  The  amonnt  of  free  add  has  been 
determined  in  the  analyses  at  present  published,  as  it  is  an  important 
element  in  the  fruit,  and,  in  addition,  should  be  estimated  to  fiunish  a 
knowledge  of  the  actual  fat  in  the  ether  extract 

The  amdyses  of  several  varieties  of  strawberries  show  the  very  alight 
difiference  which  there  is  between  them,  consisting  principally  in  the 
amount  of  fiber  present  and  in  the  much  smaller  amount  of  acidity  in 
the  Oharles  Downing. 

Three  varieties  of  asparagus  are  all  distinguished  for  the  large  amount 
of  nitrogen  which  they  contain,  as  might  be  expected  in  such  veiy 
young  shoots,  and  for  tifie  large  proportion  in  the  amide  form.  The  ash, 
too,  is  rather  high  and  variable. 

The  banana  is  remarkable  from  the  fiEKst  that  it  contains  more  nitro- 
gen free  extract^  consisting,  probably,  largely  of  starch  than  any  fresh 
vegetable. 

In  the  dry  substance  of  the  cucumber  the  nitrogen  rons  up  to  a  high 
percentage,  as  do  the  non-albuminoid  forms  in  which  it  exists,  but  owiog 
to  the  extremely  large  percentage  of  water  it  is  not  so  manifest  in  the 
fresh  vegetable. 

The  attention  of  the  casual  reader,  unacquainted  with  the  compofiitioii 
of  foods  of  this  sort,  is  called  to  the  liurge  amount  of  water  which  all 
vegetables  contain.  In  devouring  a  pound  of  an  ordinary  froit  one 
secures  less  than  two  ounces  of  solid  substance. 

The  remaining  analyses  demand  no  frirther  explanation.  IThatof 
lemons  is  to  be  considered  as  a  substitute  for  the  analysis  previously 
published,  which  is  incorrect  in  many  respects,  owing  to  the  maimer  of 
drying.  In  a  more  extended  way  the  following  analyses  of  melons  have 
been  carried  out,  that  is  to  say,  with  the  different  portions  of  the  fruit 
dried  and  analyzed  separately: 

raxjiTs  (PULP  Ain>  juicx). 


Oypay  watennehm. 

Katm^  mdAB. 

I 

i 

i 

1 

i 

i 

P. 

f 

\ 

!> 

Percent  of  whole. 

Length cm. 

Piuneter. .do. 

65w78 
82.4 
21.0 
6,203. 

12.88 
3.54 
6&75 
14.01 
14.81 

2.29 
LOO 

6a9 

89.97 
1.24 

6.87 

8.24 

85.11 

40.49 

8.99 

46.88 

8L87 

5.44 

15.0 
1,168.0 

7.66 
5.67 
69.67 
9.92 
6.99 

L12 
.45 

4a8 

9L15 
.68 

Weight  of  melon.  ..gram*. 

I^at.  •■*•••...  a  .......  ..do.. 

Kitrogen  free  extract .  .do. . 

Grade  fiber do.. 

Albumen do.. 

Non-alb.  nitrogen do. . 

Per  cent  of  total  nitrogen 
M  non-alk perot. 

Water. do.. 

6.32 
4.99 
73.87 
9.05 
6.77 

.98 

.46 

60.0 

76L44 
1.49 

&91 

6&88 

6.88 

.884 



4.06 
8.81 

69.22 
6.79 

1L12 

L78 
L23 

69.1 

91.87 
.33 

2.60 
7.02 
50.67 
24.19 
16.62 

2.48 
.26 

10.5 

48.87 
1.84. 

a.  88 

95.48 
L68 
.250 

98.05 
.20 

18.66 
78.99 
18.85 
L88 

90.58 
.56 

92.61 
LOl 

*Kot  analysed. 
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Qjpsj  wt/uauiUau 


t 


ZTntmog  mtUuu 


A4J 


F«t pereent. 

mtrogan  frM  ezti»ot..do. . 

Crodftilber do.. 

••■•■•••••do. 


Total  Bttrogen do.. 

2f oB-alb.  BiirocflB do. . 

Per  oent.  of  tolal  nitrogen 
M  non-alb per  ot.. 


.86 
6.60 
L41 
L48 


.161 
70.0 


.72 

6.64 

.66 

.89 

.146 
.100 

60.0 


8.68 

S&16 

12.48 

&01 

L280 
.134 

10.6 


6.688 

.118 
.018 


.60 
6.17 
.88 
.62 


.040 
40.4 


.18 
17.40 
2.13 
L86 

.216 
.108 

50.0 


^8.41 
.60 
.079 


6.47 
.91 
1.46 


^KotuAlyzed. 
ANALYSES  OF  TE0ETABLES  AT  DIFFERENT  STAGES  OF  DEVELOPMENT. 

Analyses  of  a  number  of  yegetables  at  different  stages  of  develop- 
ment have  been  made  from  specimens  collected  in  the  gardens  of  the 
Department.  They  show  plamly  the  changes  which  the  plants  undergo, 
although  there  is  always  difficulty  in  collecting  specimens  which  repre- 
sent an  unbroken  series. 

DEWING'S  BLOOD  TURNIP  BEET. 

With  one  exception  the  plants  have  been  divided  into  roots  and  tops. 
They  were  large  and  well-developed. 

DSWINO'S  BLOOD  TUBNIP  BSET. 


Entire 
plant. 

Topfc 

m 

ei 

i 

^ 

•4 

S 

^ 

^ 

^ 

1 

1 

1 

H» 

« 

1 

1 

1 

1 

t 

i 

i 

i 

i 

£ 

3 

i 

I 

Heishi  or  length o.m.. 

ATOiacairdchtof  one-gimme. 

25u 

9. 

12.5 

86L 

80.0 

27. 
49.8 

88. 

147.5 

86. 

m.6 

80. 
104.7 

26. 
54.0 

'if.'o' 

Aih -^ pereent. 

88.82 

28.88 

24.41 

26.47 

25.60 

28.65 

25.18 

23.60 

21.14 

5.45 

6.29 

6.29 

6.46 

4.87 

4.48 

4.90 

5.64 

44.23 

85.04 

88.86 

4L25 

40.89 

45.28 

43.80 

44.21 

42.71 

4.77 

Cmdeflber do.. 

7.21 

8.88 

7.64 

8.65 

7.81 

8.24 

7.72 

8.18 

8.42 

AITwiWMgi • do.. 

28.4a 

25.60 

21.51 

19.18 

17.04 

20.88 

18.04 

80.07 

21.44 

2.74 

4.10 

8.44 

8.06 

2.78 

8.25 

2.88 

8.21 

8.43 

Nitrogen  M  non-alb do.. 

LU 

L17 

.91 

.87 

.80 

.86 

L08 

L21 

L04 

Perots  nitrogen  Mnon-alb.do. . 

28.7 

28.6 

26.6 

2&4 

29.3 

26.6 

85.4 

87.7 

80.4 

Wmter  ..••••.—•••••••— ••do.. 

80.12 

80.04 

9L91 

89.67 

92.68 

85.51 

8L98 

»7.88 

81.07 

2.85 

2.63 

L07 

2.76 

1.88 

8.48 

4.64 

2.86 

8.81 

.54 

.63 

.48 

.57 

.83 

.65 

.88 

.67 

.76 

NitMgen  ftee  extiact do.. 

Cmde  flber do.. 

8.46 

8.82 

8.84 

4.21 

8.84 

6.87 

7.98 

6.20 

8.07 

.71 

.88 

.61 

.89 

.56 

1.19 

1.41 

1.00 

L53 

Albumen do.. 

2.82 

2.65 

L74 

2.00 

1.26 

2.95 

8.26 

2.44 

8.87 
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Boots. 


s 

*9 


I 


»9 


I 


I 


s 


Seight  or  length cm 

Broadth do.. 

A. verage  weight  of  one gmns . 

Ash peroftnt.. 

Fat do.. 

Nitrogen  free  extract do . , 

Cruae  liber do., 


Albiuuea do. 

Total  nitrogen do. 

Nitrogen  aa  non-albuminoid.  ..do. 
Per  ct  of  nitrogen  as  non-alb. .do. 


Water . . 

Ash.... 
Fat. 


do. 

do. 

.do. 


Nitrogen  free  extract do. 

Grade  fiber do. 

Albumen • do. 


12.16 
2.46 

63.87 
7.70 

13.81 
2.20 
1.11 

50.5 

87.04 
1.58 
.32 
8.27 
1.00 
1.79 


6.4 

0.43 

1.67 

77.21 

5.79 

5.90 
.05 
.03 

3.3 

86.80 
1.24 
.22 

10.19 
.77 
.78 


5.2 
'2i.'7' 


7.37 

2.00 

76.41 

5.31 

IL91 

L42 

.91 

64.2 

83.40 
1.22 
.33 
12.69 
.86 
1.48 


&4 
64.5 

7.21 

1.34 

77.77 

6.68 

7.00 

1.11 

.49 

44.3 

86.69 
.96 
.18 

10.35 
.89 
.93 


6.6 
05.0 

7.81 

Lll 

73.30 

&67 

12.02 
L93 
1.20 

62.2 

87.80 
.95 
.14 
&05 
.60 
1-47 


6.5 
40.29 

6.25 

1.06 

76w51 

4.30 

ILOO 
1.77 
L28 

72.3 

83.08 

L18 

.18 

12.08 

.76 

1.88 


.4 

S.4 

74.0 

7.88 

.71 

75.16 

4.08 

1L32 

L82 

1.20 

70.0 

85.83 
1.16 
.10 
ILOS 
.73 
L66 


6.5 
UO. 

10.61 

07.01 
6.00 

1401 
2.24 
L47 

66.7 

80.46 
L12 

.14 
T.16 

.04 
1.48 


The  tops  or  leaves  are  seen  to  exceed  in  weight  the  roots  until 
August,  when  the  former  transfer  their  substance  to  the  latter  and 
prepare  to  wither.  In  the  tops  the  ash  is  much  larger  at  all  times, 
although  in  the  roots  it  increases  steadily.  The  same  may  be  said 
of  the  fat,  except  that  it  4^crefts^  relatiyely  in  the  roots.  The  fiber 
in  the  tops  varies  in  no  regular  manner.  In  the  roots  it  deoreases 
until  the  very  last  specimen,  and  even  in  this  it  is  somewhat  smsdler 
in  amount  in  the  fresh  beet.  The  nitrogen  is  rather  irregular  in  both 
leaves  and  roots,  but  although  falling  in  the  middle  of  summer,  increases 
toward  the  maturity  of  the  plant.  The  non-albuminoid  forms  of  this 
constituent  are  much  more  plentiful  in  the  roots,  and  greater  in  amount 
late  in  the  season.  The  water  in  the  plant  varies  much.  The  leaves 
dry  out  in  October  and  the  roots  absorb  moisture.  In  fact  the  activity 
in  the  root  is  large  as  the  season  of  growth  ends.  It  is  plainly  storing 
up  material  for  the  next  season's  growth. 

EARLY  LONG  ORANGE  CAd&OT. 

This  root  crop  has  been  analyzed  in  the  same  way  as  the  beet. 
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Entire 
plant. 

^ 

Tops. 

•1 

1 
3 

Ok 

1 

i 

1 

00 

3 

1 

1 

Height  or  lencth o.  m. 

At.  weight  or  one  ..grame. 

Ash perot. 

23.95 
4.61 

41.82 
6.48 

28.14 

8.95 

86.10 
8.87 

.60 
6.23 

.06 
3.45 

HI 

20.69 
2.65 

44.89 
8.12 

23.65 

8.79 

85.70 
2.96 
.38 
6.42 
1.16 
8.38 

27. 
8.1 

18.06 
4.27 

48.77 
7.87 

2L33 

8.41 

82.10 
3.23 
.76 
8.73 
1.36 
3.82 

2& 
9. 

17.45 
6.52 

46.46 
0.65 

20.02 

8.35 

81.60 
3.21 
1.01 
8.56 
L78 
3.85 

28. 

16. 

16.16 
4.97 

51.45 
8.50 

1&92 

8.03 

81.70 
2.96 
.91 
9.41 
1.56 
8.46 

87. 
6L 

18.00 
4.37 

51.08 
8.17 

1&32 

2.98 

88.40 
3.00 
.73 
&43 
1.85 
3.04 

88. 
65. 

16.97 
4.23 

51.85 
&38 

18.57 

2.07 

81.80 
8.09 
.77 
9.44 
L52 
8.38 

42. 

116. 

17.18 
5.07 

53.93 
8.60 

15.22 

143 

82.40 
3.20 
.04 

10.03 
1.60 
2.83 

36. 
267. 

16.02 

Pat .\:do.. 

Kitrogen  free  extraot .  .do . . 

Crude  fiber do.. 

Albomen do.. 

Kitrogen do.. 

Water do.. 

A»h do.. 

4.67 

50.56 
11.47 
16.38 

2.62 

85.40 
2.47 

Kat ........... ...•«•. .do.. 

Kitrogen  ft^  extract,  .do. . 

Cnxdefiber do.. 

Albumen do.. 

.68 
7.38 
1.68 
2.30 

Soots. 

1 

5 

1 

i 

1 

i 

1 

i 

i 

i 

i 

Height  or  length 

Breadth 

...o.m. 

....do.. 

(!) 

IL 

29. 

1&2 

11.09 
4.64 
62.11 
12.27 
9.89 

1.59 

87.70 
1.36 
.57 
7.64 
1.51 
1.22 

80. 
2.5 
88 

10.45 
3.61 

71.11 
7.13 
7.70 

L23 

87.30 

1.33 

.46 

9.03 

.90 

.98 

80. 
3.0 
74 

10.10 
5.17 

67.55 
8.91 
8.27 

1.32 

87.50 
1.26 
.66 
&44 
1.11 
1.03 

80. 
8.4 
157 

9.88 
8.21 

68.39 
7.98 

10.54 

1.60 

st.so 

1.55 

.50 

10.74 

1.25 

1.66 

61. 
0.6 

Average  weight  of  one  ... . 
Aeh 

.grama. 

..perot. 
....do.. 

.4 

22.17 
8.78 

67.78 
5.37 

10.80 

L73 

88.40 
2.57 

.44 
6.71 

.62 
L26 

.94 

13.13 
6.07 
67.13 
18.77 
9.90 

L59 

88.20 
1.55 
.72 
a  74 
1.62 
L17 

16 

12.21 
2.71 

67.85 
7.87 
9.86 

L49 

87.40 
1.64 

.34 
8.55 

.99 
1.18 

007 
10.26 

Fat 

4.56 

Nitrogen  free  extract .«. 

Crude  fiber 

Albumen 

Kitrogen 

Water 

Ash 

....do.. 
....do.. 
....do.. 

....do-. 

....do.. 
do.. 

58.33 
11.76 
15.00 

2.41 

86.80 
1.34 

Fat 

Nitrogen  firee  extract 

Cradefiber 

Albumen  ....■.••..■•...••■ 

....do- 
....do.. 
....do.. 
....do.. 

.62 
7.70 
1.55 
LOO 

'  It  is  much  like  the  precediug  x)lant  in  its  manner  of  growth,  but  the 
roots  contain  more  ash  than  the  beet  in  the  earlier  periods,  and  more 
fat  at  all  times.  The  nitrogen  free  extract,  too,  is  smaller  in  amount. 
In  the  nitrogenons  constitnents  there  is  not  a  great  difference,  and  the 
leaves  do  not  seem  to  have  suffered  so  much  depletion  in  the  later 
stages. 

ONIONS— GIANT  BELLA  BOCOA. 

The  specimens  of  onions  which  were  collected  for  analyses  were  un 
fortunately  dwarfed  in  size  by  lack  of  cultivation  and  proper  thinning 
out  early  in  their  growth.  The  measurements  show  the  bulbs  to  be 
small: 
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ONIONS  {GrcuU  dOa  roooa). 


Sntire  plant 

Tops. 

Bnlba. 

1 

1 

i 

1 

s 

a 

1 

1 

1 

1 
t 

Height  or  length e.  m. 

Bi«Mlth             .    .    .do 

14. 

85. 

85. 

36. 

20. 

80. 

8.7 
15. 
45.4 

ft35 

6.38 

6L48 

10.64 

12.24 

L06 
.01 
4&4 

87.10 
L20 
.82 
7.87 
L85 
L67 

4.0 

▲▼.  weight  of  oiie..gmna. 
Per  cent,  of  pMt. . .  .per  ct. 

AAh do.. 

F»t do.. 

Nitrogen  f^extnM)t..do. . 
Fiber  .•...••*. ...... ..do.. 

Albumen do.. 

Total  nitrogen do.. 

mtrogen  m  non-alb.  ..do.. 
Perot,  totaln.  niinalb..do.. 

Water do.. 

i. 

8. 
22.6 

10.67 
6.66 
56.55 
13.62 
12.50 

2.00 

8L05 
.05 
.00 
5.06 
L22 
L12 

80. 

77.4 

15.00 
6.81 
8a  25 
1&82 
2L12 

8.88 
LOO 
82.2 

0L48 
L28 
.58 
8.26 
L60 
L80 

54.6 

15.14 
5.60 
4&00 
10.00 
20.18 

8.23 

L03 

8L0 

0L18 
L84 

.50 
4.23 

.07 
L78 

87.8 

16.85 
2.17 
40.57 
12.83 
18.58 

2.07 
L52 
6L2 

00.80 
L64 
.21 
4.81 
L24 
L80 

62.2 

21.78 
6.14 
80.64 
10.21 
22.28 

8.56 

LOO 
8a6 

88.70 
2.22 
.63 
4.05 
L04 
2.27 

10.17 
7.21 
50.21 
12.25 
20.16 

8.22 

LOS 

82.0 

00.71 

.04 

.67 

4.67 

L14 

LOT 

15.08 
7.08 
41.04 
15.76 
10.85 

8.10 

.86 

27.7 

0L18 
L41 
.70 
8.64 
L40 
L72 

0.61 
5.40 

57.55 
0.77 

17.58 

2.81 
1.44 

5L2 

83.53 
•  62 

Fat do.. 

Nitrogen  free  extract. .  do. . 

Fiber do.. 

Albunen do.. 

.30 
8.73 

.63 
LI 

The  analyses  show  that,  as  in  other  biennials  of  this  nature,  which 
store  a  large  part  of  their  nourishment  for  the  second  year's  growth  in 
the  root  or  conn,  the  tops  gather  large  amounts  of  ash,  fat,  and  nitrog- 
enous substance,  which,  later  in  the  growth  of  the  plant,  are  trans- 
ferred to  the  root.  In  this  variety  the  amount  of  non-albuminoid 
nitrogen  in  the  root  is  large,  but  not  as  much  so  as  in  some  specimens 
examined  previously. 

All  the  measurements  which  have  been  given  in  these  and  other 
analyses,  as  well  as  the  weights,  are  in  the  metric  system. 

CaJ>lHige  and  lettuce, 
CABBAOB  (RENDEBSON.) 


Constitaents,  &o. 


Entire  head. 


S 


§ 


Interior. 


I 


Height  or  lenfcth o.  m.. 

AveraKO  weight  of  one grams.. 

Ash perct. 

Pat do. 

Nitrogen  ftee extract do.. 

Fiber do.. 

Albnmen do.. 


Total  nitrogen do. 

Nitrogen  as  non-albuminoid  do. 

Per  oent.  of  total  nitrogen  as  non-albuminoid do. 


Water.. 


Pat 

Nitrogen  free  extract . 

Piber 

Albnmen ««. 


..do. 
..do. 
..do. 
..do. 
..do. 
..do. 


29.40 
5.77 

83.27 
8.11 

23.90 

3.73 

1.20 

82.2 

8a39 
8.43 

.67 
8.86 

.94 
2.71 


83. 
466. 

20.18 
5.51 
40.53 
10.48 
23.30 

3.72 

1.63 

43.8 

87.39 
2.55 
.69 
6.11 
1.32 
2.94 


30. 
549. 

19.32 
5.27 
45.61 
11,09 
18.71 

2.99 
.50 
16.8 

86.01 
2.70 
.74 
6.88 
1.55 
2.62 


30. 
t925. 

16.50 
4.34 
45l28 
12.07 
21.72 

8.47 
1.48 
42.7 

67.46 
2.08 
.54 
6.69 
L51 
2,72 


436. 

981. 

4.33 
50.47 

9.43 
25.06 

4.15 
2.63 
63.4 

04.31 
.56 

.24 
2.87 

.54 
L48 


•  Beginning  to  head. 


tWelleot. 
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Entire  plant 

Stem. 

Leaves. 

Constltaents,  Soo. 

1 

1 

1 

si 

1 

53 

1 

1 

i 

i 

Breadth o.  m.. 

17. 
256. 

8L 
266. 

60. 
287. 

8& 
287. 
4L08 

10.28 

5.64 

53.32 

28.23 

7.58 

L21 

.67 

47.1 

88.46 
L18 

.65 
6.15 
2.68 

.88 

ATOiAge  weight  of  one ... .  grama . . 
Peioent.  of  part ...percent.. 

1. 

96. 

'"68.02 

Ash do. 

2&4A 
&32 
32.08 
•0.86 
28.28 

4.20 
2.22 

52.8 

04.39 
L40 

.30 
L80 

.55 
L47 

47.62 
4.10 

24.85 
7.80 

18.14 

2.59 

.92 

8&5 

90.00 
4.72 

.42 
2.42 

.78 
LOO 

21.08 
6.80 

40.70 
a25 

23.17 

8.71 

Lie 

8L3 

95.02 
LOS 

.34 
2.03 

.41 
LIS 

19.62 
6.84 
3L80 
15.51 
26.73 

4.27 
2.13 

49.9 

94.50 
L06 

.87 
L69 

.84 
L45 

16.65 
8.04 
88.09 
17.86 
24.96 

8.99 

L77 

44.4 

94.81 
.94 
.46 

L88 
.99 

L42 

14.40 
7.02 
44.39 
12.84 
2L35 

8.41 
L25 

86.6 

9L60 
L22 
.60 
3.77 
LOO 
L82 

12.49 

Pat do.. 

6.91 

Nitrogen  free  extract do. . 

45.86 
18.70 

AI^Qinen  .........•■.■•>■ do.. 

16.54 

Totalnitrocea do.. 

Nitrogen  as  non-albnminoid ...  do. . 
Per  cent  of  total  nitrogen  as  non- 
albuminoid.... ...... ....grams.. 

Water  ..••••..—... percent.. 

2.65 
.66 

2L1 

86.28 

Pat do.. 

Nitrogen  ftee  extract do.. 

jriDeF    ....  .  .  ..a  ...  .  .aa...  ....  ..UOa. 

-Albumen  ...... ...-■«...«.«.. ..do  . 

L71 
.95 
6.22 
2.57 
2.27 

These  analyses  show  that  both  of  the  plants  are  very  highly  nitrog- 
enous, have  very  little  fiber^  much  oil  and  ash,  and  the  smallest  amount 
of  nitrogen  free  extract  Fon-albnminoid  nitrogen  is  present  at  all 
I>eriods  of  growth  in  f  nite  large  amount.  In  the  cabbage  it  decreases 
at  first,  afterwards  increasing,  and  in  the  interior  of  the  head,  when  tiie 
crop  is  gathered,  is  unusually  large. 

non-albttkonord   nitrooek  in  deciduotjs   trees  and  in  the 

oonifebjb:. 

The  universal  presence  of  non-albuminoid  nitrogen  in  the  vegetables 
which  have  been  analyzed  made  it  of  interest  to  see  in  what  way  trees, 
both  deciduous  and  evergreen,  were  related  to  this  form  of  nitrogen. 
Analyses  have  been  made  of  tne  leaves  of  Acer  dasycarpum  and  Abies 
excelsa  at  intervals  in  their  growth.  • 

SPBIJCE  NEEDLES. 


Gonstitnents. 


I 


a 


I 


g 


S 


•a 


3 


Ash percent. 

Fat do. 

Ifitrogen  free  extract do. 

Cmde  fiber do. 

Albamen do. 

Total  nitrofi^ do. 

I^itrogen  as  non-albnminoid 

Per  cent,  of  nitrogen  as  non  albn- 
minoid..' percent. 

Water do. 

Ash do. 

Pat do. 

Kitrogen  free  extract do. 

Cmde  fiber ...do. 

Albamen do. 

IdA— «3 


8.40 
15.85 
40.84 
16.99 
12.42 

1.99 
.26 

13.1 

80.60 
1.05 
2.98 
9.67 
3.29 
2.41 


4.18 
12.12 
52.38 
20.94 
10.38 

1.66 
.21 

12.7 

77.00 

.96 

2.79 

12.05 
4.82 
2.38 


4.04 
10.57 
44.94 
32.04 

8.41 

1.34 
.16 

1L8 

75.40 

.99 

2.60 

11.06 
7.88 
2.07 


4.87 
11.24 
4&14 
27.37 

8.88 

L42 
.19 

13.4 

7160 
1.24 
3.19 

13.68 
7.77 
2.62 


2.85 
11.84 
49.02 
22.14 

9.15 

1.48 
.22 

15.1 

67.20 

.94 

3.88 

16.08 
&90 
8.00 


4.55 

9.86 

53.45 

24.91 

7.78 

1.24 
.10 

&1 

64.30 
L63 
3.34 

19.08 
8.89 
2.76 


5w01 
10.18 
49.94 
27.88 

7.49 

1.20 
.08 

6.7 

68.70 
L57 
3.20 

15.64 
8.57 
2.42 


5.37 
10.33 
50.66 
28.97 

9.67 

1.55 
.23 

14.8 

56.70 
2.32 
4.47 
21.94 
10.38 
4.19 
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MAPLE  LEAVES. 


CoDstiluents,  &.o. 


Ash per  ct. 

Fat do.. 

Nitro<;cn  freeeztract do.. 

Crude  fiber , do.. 

Albtiiucn do.. 

Total  uitrogen do.. 

NftropronMDOzi-albniiiinoid..... do.. 

Per  cenu  of  nitrogea  as  non-albuiniDoid do.. 

Vater do.. 

Aah do.. 

F»t do.. 

Xitrogon  free  extract do.. 

Criule  iiher do.. 

Aibnuieu do.. 


5.73 
18.17 
45.63 
\:i.U 
17.13 

2.74 

.29 

10.0 
67.50 

L86 
5.90 
14.82 
4.34 
5.56 


6.82 
17.48 
47.  J» 

9.80 
17.91 

2.87 

.41 
14.3 
68.10 

2.17 
5.57 
15.34 
8.12 
6.70 


ta 

«o 

>» 

t« 

1 

•3 

0 
< 

^ 

S 

3 

e» 

f-i 

^ 

5.05 

6.35 

8.47 

17.08 

12.70 

12.18 

5*J.  50 

56.58 

54.68 

«.4l 

7.37 

10.40 

16.18 

17.00 

14.27 

2.59 

2.72 

2.28 

.33 

.26 

.28 

12.7 

9.2 

1L4 

62.30 

73.50 

75.70 

2.24 

L68 

2.05 

6.11 

8.37 

2.96 

19.79 

15.00 

13.29 

3.17 

L95 

2.53 

6.09 

4.50 

8.47 

8.44 
20.80 
49:46 
10.  S3 
10.47 

L68 

.13 
7.7 
$d.40 

2.68 
6.37 
15.14 
8.31 
3.20 


The  results  show  a  small  amount  of  the  nitrogen  in  non-albuminoid 
form,  pointiog  to  the  conclusion  that  the  amides  do  not  play  as  import- 
ant a  part  in  the  large  as  in  the  smaller  plants.  In  both  series  there  is  a 
decrease  in  the  eud  of  July,  and  increase  in  Octoberi  somewhat  as  has 
been  found  in  grasses. 

The  Sotol.    Doif/lirion  Texa/aum. 

This  interesting  plant  was  brought  to  the  attention  of  the  division  in 
February,  1882,  by  Messrs.  Green  and  Siebert,  of  New  York,  who  ob- 
tained it  from  a  correspondent.  ^<  who  had  lately  bought  a  lar^e  tract  of 
land  in  the  western  counties  or  Texas,  near  the  Eio  Grande  Eiver,''  and 
found  upon  it  "  a  very  large  number  of  a  plant  called  there  sotol,  the 
shape  somewhat  of  a  very  large  pineapple  or  a  large  cabbage.'' 

Sheep  are  said  "  to  be  very  fond  of  this  sotol  and  thrive  upoii  it,'' 
and  "it  is  said  to  contain  sugar."  "  The  plains  covered  by  it  look  like 
a  vast  cabbage-field,  and  sheep  feeding  upon  it  go  without  wat«r  for 
many  weeks.''  "The  Mexicans  use  it  to  make  a  sort  of  liquor,  and,  it 
is  supposed,  to  be  owing  to  the  sugar  it  contains." 

In  reply  to  a  request  for  further  information  and  specimens,  an  entire 
plant  was  forwarded  to  the  Department,  and  the  following  account  of 
its  uses : 

Of  the  sotol  only  the  bulb  is  used  as  feed.  The  shepherd  carries  a  lar^e  knife  with 
which  he  splits  the  bulb,  of  which  the  interior  is  soft,  and  readilv  eaten  by  sheep.  After 
getting  accustomed  to  its  use  there  is  no  necessity  for  the  knife,  the  sheep  being  able 
to  pull  otf  the  sharp  outside  leaves,  and  reach  the  softer  and  more  palatable  portion 
of  the  bulb.  Sheep  fed  on  it  can  do  without  water  in  the  winter  for  four  or  &^^ 
mouths.  The  Mexicans  eat  it,  and  prepare  it  for  use  as  follows :  They  make  an  exca- 
vation large  enough  to  hold  six  or  eight  solot  stocks,  and  a  large  fire  having  been 
made  in  the  hole,  the  ground  is  thourougly  heat«d.  Then  all  is  taken  out  but  a  bed  of 
live  coals  at  tlie  bottom,  upon  which  the  sotol  is  placed  and  covered  with  earth. 
After  remaining  for  ten  or  twelve  hours  it  is  taken  out,  and  presents  a  brown  juicy 
appearance,  and  has  a  sweet  taste.  It  grows  abundantly  in  Western  Texas  and  Mexico 
on  a  rocky  and  gravelly  soil,  aud  prospers  in  the  drieat  seasons.  After  roasting  it  is 
fermented  and  distilled,  and  sold  ander  the  name  '^ sotol  mescal,''  possessing  very  in- 
toxicating properties.     It  is  a  favorite  beverage  of  tlie  lower  class  of  Mexicans. 

From  the  leaves  they  gain  a  very  strong  fiber,  which  is  used  in  making  ropes, 
sacks^  ^0. 
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From  the  specimens  forwarded,  the  plant  proved  to  be  Dasylirion 
Texamim^  which  is  characterized  as  follows  in  Watson's  Revision  of  the 
North  American  Liliacesa:* 

D.  Texanum  Scheele.  Caudex  2  to  5  feet  high,  bearing  a  dense  rosette  of  leaTes. 
and  flowering  stem  6  to  10  feet  long ;  leaves  light  green,  3  or  4  feet  long,  4  or  5  lines  broad 
below  and  attenuate  upward,  splitting  into  coarse  fibers  at  the  apex,  the  serrulate 
margin  armed  with  hooked  teeth  a  line  long  and  3  to  6  lines  apart ;  the  dilated  base 
narrowed  ^adually  into  the  leaf,  entire ;  panicle  9  to  3  feet  long,  verv  narrow ;  the 
partial  panicles  erect  or  suberect,  and  about  3  inches  lone,  equaling  the  broad  subtend- 
ing bracts ;  racemes  an  inch  or  two  long,  ascending  t  noral  braotlets  broadly  ovate, 
acute,  laoerately  toothed,  about  a  line  long ;  periantn  a  line  long ;  fruit  3  to  3|r  lines 
long,  on  pedicels  a  line  long,  broadly  elliptical,  the  rather  narrow  wings  continued 
above  aud  adnate  to  the  style  (or  attenuate  apex  of  the  body)  it«  whole  length ;  seed 
(immature),  1^  inches  long,  acute  at  both  ends.  Lumaea,  23, 140.  D.  graminifolium. 
Baker  Trim.  Joum.,  Bot.,  10,  279.    Mainly  W.  Texas,  Eastern  New  Mexico. 

This  description  gives  an  idea  of  the  appearance  of  the  whole  plant, 
bat  it  is  only  the  ^'  dense  rosette  "  of  leaves  at  the  sammit  of  the  caudex 
which  is  of  economic  value.  The  exterior  of  this  portion  of  the  plant  is 
formed  of  the  bases  of  leaves  which  have,  to  a  large  extent,  passed 
away.  They  are  blackened  and  hard,  whereas  on  their  removal  the 
bases  of  the  interior  leaves  of  a  newer  growth  are  yellow  or  yellowish 
white,  shining,  and  to  a  certain  degree  succulent  They  are  closely 
appressed  to  tne  flowering  stem. 

The  head  under  examination  weighed  2,954  grams,  or  about  6}  pounds. 
The  interior  soft  portion  weighed  920  grams,  or  31  per  cent,  of  the  whole. 
From  this,  by  means  of  a  press,  38.3  per  cent,  of  juice  was  obtained, 
having  a  specific  gravity  of  1.1404,  and  containing  32  per  cent,  of  soUds. 
With  Fehling's  solution  there  were  found  to  be  present  substances  of  a 
reducing  nature  equivalent  to — 

Per  oent. 

Glucose ^ 66 

Sucrose ,...  96.44 

In  the  outer  hard  and  diy  portion  there  was  still  sufficient  water  to 
furnish  16.4  per  cent,  of  juice  having  a  specific  gravity  of  1.212,  and 
containing  46.2  per  cent,  of  solids,  and  after  adding  60  per  cent,  of  water 
to  the  bagasse  a  juice  was  expressed  containing  just  the  water  em- 
ployed  and  17  per  cent,  of  solids,  and  having  a  specific  gravity  of  1,073. 
The  first  of  these  juices  reduced  Fehling's  solution  in  the  equivalent 
of— 

Por  oent. 

Glucose 4.53 

Sucrose 37.70 

and  the  more  dilute  in  the  equivalent  of— 

Per  cent 

Glucose 1.16 

Sucrose 15.44 

which  together  make  aii  equivalent  of  about  18  per  cent,  of  sugar  from 
the  outer  husks.  In  the  interior  more  than  10.5  per  cent,  exists,  and  in 
the  whole  head  probably  more  than  15.6  per  cent,  of  sugars. 

The  sugars  have  been  mentioned  for  con\enience  as  glucose  and 
sucrose,  but  that  there  is  none  of  the  latter  substance  appears  from  the 
fact  that  no  crystals  can  be  obtained  from  the  juice  on  defecation  and 
careful  evaporation,  even  on  standing  a  year,  and  because  the  juice 
polarizes  30°  to  the  left,  characterizing  it  at  once  as  a  new  sugar,  as 
there  is  no  sugar  with  such  a  rotatory  power  which  does  not  reduce 

•Proo.  Amer.  Acad.,  Vol.  XIV,  p.  249. 
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Fehling's  solution  before  inversiou.  The  possibility  of  the  piesenoe  of  a 
glncoside  arises,  and  this  leads  one  to  examine  with  interest  the  obser- 
vations of  Dr.  Oscar  Loew  upon  the  true  mescal,  including  several  agave 
species.  He  found  that  the  leaves  of  the  unopened  head  were  roasted 
by  the  Indians  in  a  way  similar  to  that  which  has  been  described  for 
the  sotol,  and  that  a  fermented  drink  or  mescal  was  made  from  it.  An 
analysis  showed  the  presence  of  no  starch,  and  this  is  the  case  with 
Daayliriony  and  that  the  sugar  which  abounded  in  the  plant  was  a 
glncoside,  readily  converted  into  glucose  and  citric  acid.  In  many 
other  respects  there  is  an  agreement  in  the  composition  and  applica- 
tions of  the  two  plants.  The  quantity  of  material  at  our  disposal  has 
prevented  a  more  complete  examination  of  the  nature  of  the  glucoside 
present  in  the  sotol,  but  the  following  preliminary  proximate  analysis 
has  been  made: 

Analysis  <^  Dasylirion  Texanum—sofi  interior  of  kead. 

Pweeot. 

Freah  sabBtance  contams  water 65. 00 

The  air-dry  sahstanoe — 

Water 4.17 

Aah w 4.23 

Ether  extract  (oil,  &o.) 3.30 

Resins,  Slo,,  insolable  in  water,  solable  in  80  per  cent,  alcohol . .... . ....  2. 50 

Sugars,  4ko.,  soluble  in  80  per  cent,  alcohol  and  water 31. 54 

Gum 3.04 

Undetermined 26.72 

Crude  fiber...^ 16.44 

Cmde albumen  (N.  X  6.25) 8.06 

100.00 

As  a  flber-plant  the  sotol  may  be  of  a  certain  value  in  the  countries 
in  which  it  j^ws,  but  owing  to  the  shortness  of  the  cells  it  can  be  of  no 
commerciaiimportance. 

As  a  food-plant^  in  the  more  or  less  desert  districts,  it  is  without  doubt 
of  great  value,  but  beyond  its  native  growth  it  will  probably  never  be 
a  prominent  source  of  subsistence  for  man  or  animals. 

MISCELLANEOUS  WORK. 

A  large  amount  of  the  time  of  the  division  has  been  employed  in  work 
of  an  extremely  miscellaneous  character.  The  sesults  which  are  of  any 
gjBueral  interest  have  been  collected  for  publication  in  the  following 
form: 

NATURAL  FEBTILIZINa  MATERIALS. 

BAT  GUANO. 

A  bat  guano  from  M.  M.  Dyer,  Mountain  Home,  Ark.,  is  a  valuable 
deposit,  similar  to  many  which  have  been  found  throughout  the  south- 
west portion  of  the  United  States.    It  contaitis— 

Per  06Dt. 

Nitrogen 9.09 

Equivalent  to  ammonia IS.  13 

Phosphorio  aoid 6.65 

EquiTalent  to  phosphate  of  lime 14.52 

Its  value  would  be  approximately  $50  per  ton  on  the  basis  of  valua- 
tion of  commercial  fertilizers  in  use  in  the  Agricultural  Experiment 
Stations. 
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Another  bat  guano  from  D.  O.  Bashnell,  Saint  Louis,  Mo.,  contains — 

Pero«nt. 

Nitrogen 5.78 

EqiiiTalent  to  ammonia 7.73 

Phosphoric  acid 8.80 

Eqniyalent  to  phosphate  of  lime..... 19.21 

This  would  have  an  approximate  value  of  $140  per  ton. 

FLORIDA  MUCK. 

A  muck  from  the  Florida  Keys,  which  is  said  to  occur  there  in  great 
abundance,  was  brought  to  the  Department  by  Lieut.  Kossuth  Niles, 
U.  S.  K.  An  examination  showed  it  to  be  made  up  largely  of  the 
spicules  of  sponges  and  organic  matter  derived  from  the  same  source. 
It  contains,  asjreceived  at  the  laboratory — 

Per  oMit. 

Moisture 7.05 

Organic  matter 46.19 

Inorganic  matter  soluble  in  acid 6.09 

Inorganic  matter  insoluble 40.  Q7 

100.00 

In  the  condition  in  which  it  is  collected  it  probably  contains  a  very 
large  amount  of  water,  which,  however,  can  be  readily  got  rid  of  by 
allowing  heaps  of  the  material  to  dry  upon  the  shore  before  hauling 
upon  the  land. 

The  organic  matter  contains — 

Peroent. 
Nitrogen 3.53 

The  inorganic  matter  contains — 

Per  oent. 
Phosphoric  acid 60 

The  deposit  is  undoubtedly  of  local  value,  and  has  been  found  to 
produce  good  results  in  market  gardening. 

FLORIDA  MOSS. 

From  Tampa,  Fla.,  a  specimen  of  rotten  Florida«moss  {Tiliand^ia 
umeaides)  has  been  received  to  determine  its  value  in  composts.  The 
material  as  it  reached  us  contained — 

Peroant. 

Water 70.50 

Diy  matter 29.45 

100.00 

The  dry  moss  consisted  of— 

Percent. 

LC  matter 56.13 

43.87 

Nitrogen  in  organic  matter • 1.17 

Phosphoric  acid  P,  Ob  ? T 

PotadiK,0 Jin  the  ash t2.35 

The  moss  is  therefore  of  no  greater  value  than  any  ordinary  material 
of  vegetable  growth. 


Organii 
Ash.... 
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FLORIDA  HARL. 

TLrougliont  the  whole  State  there  are  nnmerous  msirl  beds  from  wbict 
a  great  mai)y  samples  have  been  sent  to  the  Department  and  analyzed. 
As  a  rule  they  consist  simply  of  carbonate  of  lime  with  greater  or  less 
l)ercent4ige  of  sand  or  other  insoluble  matter.  Now  and  then,  however, 
a  deposit  of  some  value  is  found.  In  the  past  year  two  have  been 
analyzed,  one  of  which  containted  about  13  per  cent  of  phosphoric  acid 
and  another  from  C.  J.  Schoonmaker,  Sanford,  Orange  County,  Florida, 
2.86  per  cent. 

The  amount  of  phosphoric  acid  gives  these  deposits  some  local  value, 
especially  the  first. 

FLORIDA  FEATS. 

Four  samplesof  peats,  with  following  designations,  given  by  O.Delano 
Spring  Garden,  Fla.,  have  been  analyzed: 

1038.  Hummock  Swamp  Ko.  1. 

1039.  Bay  Hea4  Muck  No.  2. 
1040t  Savannah  Muck,  first  layer. 
1041.  Savanuah  Muck,  second  layer. 

As  received  they  contained  the  following — 


Coiutitnents. 

108t. 

im. 

lOM. 

1041. 

'W'Ater • 

82.88 

47.17 

48.97 
63.08 

e&)2 

83.  M 

56iS2 

Solid  matter 

43.18 

The  dry  peats  contain  the  following — 


:GoiiMtlta«nta. 


1088. 


1039. 


1949. 


2041. 


Nltro£on,]S' 

Phosptiorio  aoid,  PsOs 
Potaah,£:sO 


2.48 
Trace. 


L57 

.186 

Trace. 


2.18 
.188 
Trace. 


180 

.114 

Tracer 


The  mineral  matter  or  ash  consists  of  the  following — 


Constituente. 

1988. 

1939. 

1049. 

1941. 

0.61 
2.58 
8.B6 
8.17 

9.45 
.63 
1.19 
7.63 

8.88 
2.86 
2.61 
8.89 

17,64 

ScdnblA  in  water 

2.46 

Soluble  in  acid   

9.23 

}ll9o}ult>]l^                     ,-.,     -,.             -         --     .....«.....«....•...••...•••••••••••.••• 

5.32 

The  above  results  calcu]ated  to  the  peats  as  received  are : 


Constitaenta. 

1088. 

1089. 

1040. 

1041. 

vifroiMSii  «»-«»-■■-«■. ■-«»...... 

1.15 
Koue. 
3.22 
1.82 
1.60 
•    4.54 

.83 
.072 
.33 
.63 
4.05 
6.01 

.73 
.003 
.90 
.88 

1.14 
2.98 

1.21 

Fhotphorie  acid 

.049 

Ash  solnble  inwater - 

1.08 

Ash  solablein  acid^... - 

8.99 

Ash  insoluble..... ...... .....••-• 

2.30 

Total  aah - 

7.37 
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ASH  OV  COTTON'SESD  HULLS. 

This  ash,  from  Louisiana,  was  found  to  contain— 

Per  cent 

Phosphoric  acid  Ps  Os 6.58 

Potash  K,0 84.50 

It  would  be  worth  at  least  $28  a  ton  as  a  fertilizer. 

WASTE  PRODUCTS. 

CORN  W.VSTE. 

A  sample  of  moist  com  waste,  left  after  the  removal  of  the  starch 
ttom  the  grain,  gave  the  following  result  on  analysis : 


Gonatituents. 

Fresh. 

Dry. 

Water 

64.73 
2.03 
7.20 
a  06 
.15 
1.88 

•.31 

Afth 

5  77 

Oil 

20  40 

Soluble albaminoida ...          ..  .. 

8  M 

Qlncose ,. 

.42 

Dextrine 

5.33 

Starch  isomers -- 

35.56 

Crnde  fiber ; 

5  99 

InAolubl^ albuminoids  .......-- - .-  .  .  

17. 89 

100.00 

100.00 

There  were  traces  of  acid  in  the  waste,  but  no  ferments  were  visible 
under  the  microscope.  If  o  starch  could  be  detected  with  iodine,  but  in 
boiling  one  hour  with  5  per  cent,  acid  24  per  cent,  of  the  dry  substance 
was  converted  to  glucose.  Quite  a  large  amount  of  material  must  exist, 
as  appears  in  the  analysis,  in  a  form  intermediate  between  starch  and 
glucose. 

GLUCOSE   WASTE. 

Three  samples  of  waste  from  the  manufacture  of  glucose  at  the  Chicago 
Sugar  Eefinery  have  been  analyzed  at  the  request  of  Arno  Behr. 

No.  1092.    "  Hulls  of  com  dried." 
No.  1093.     **  Germs  dried  and  ground." 
No.  1094.     "Gluten,  &c.,  dried." 


Constituents. 

1092. 

1098. 

1094. 

Wat«r 

9.60 
1.14 
5.25 

65.58 
6.18 

12.25 

4.60 
1.60 
40.69 
34.52 
4.24 
14.35 

11  99 

Ask 

.08 

ou 

Ifltrogen  free  extract 

3.77 
62  07 

Grade  fiber 

.58 

Albumen # ....••.... 

21.00 

100.00 

100.06 

100.00 

All  the  specimens  had  an  acid  reaction,  and  contained  a  little  starch. 
No.  2  is  of  valne  for  the  oil  which  it  contains,  and  No.  3  as  a  substitute 
for  cotton-seed  meal. 
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More  detailed  proximate  analyses  are  of  some  interest,  0liowing, 
they  do,  the  presence  of  many  transition  products* 


Conatitiiente. 

1092. 

1093. 

1094. 

*V  RvoX  ««««■•••••••  •••«•••■•■•«  ■•■■■•  •«•■••••••■■  •••■«•  •■••»«  •■•«•■  •••■•• 

9.80 
L14 
S.25 
4.90 
S.88 
8.46 
7.64 
&95 
82.83 
6.18 
7.35 

4.60 

LOO 

40.69 

4.39 

.00 

.40 

.00 

.00 

8L92 

4.24 

9.96 

11.90 
.68 

Oil 

8.77 

Solnble  albnminoicU ) » 

PhlobftphenM 

Glucose 

14.53 
.00 
.83 

Amyloaee  (maltoM) ....a........ - • 

.00 

KoD'-sainn solablein 80 D«r cent. aloohol  — — V-  ..IJ..... 

.00 

undet6^«d "...™!!!::......!.::;  v.v.;.^^^^^^ 

58.08 

Crude  fiber 

.58 

6L47 

100.00 

100.00 

100.00 

BIOE. 

A  specimen  of  rice  from  J.  B.  Sample,  Summit,  Miss.,  has  the  follow- 
ing composition : 

Water , 11.15 

Aah 90 

oa 86 

Solnble  albnmen 44 

Inaolable  albumen • 7.26 

Glucose 93 

Soluble  starch 2. 64 

Btaroh  by  diffiuenoe 75.02 

Crude  fiber 80 

100.00 
AVALYBU  or  POX  ABACHNITOLIA,  XIXXS  COUZTTT,  TKTAB. 

Weight  of  fresh  olump  of  grass grams..  202. 

Weight  of  air-dry  grass do 83. 

Per  cent,  of  air-dry  grass 40.6 

Consisting  of: 

Per  ot  Per  ct. 

Soots (26.2)  63.9 

Tops (14.4)  36.1 

(40.6)  100.0 

The  air-dry  tops  contain — 

Water 4.46 

Ash 11.10 

Crude  fat— 3.54 

Nitrogen  free  extract -. 40.28 

Crude  fiber 30.47 

Albumen 10. 15 


100.00 


AMEBIOAN  WINES. 


Four  wines  firom  the  Wliite  Elk  Vineyards,  Keokuk,  Iowa,  wore  ex- 
amined with  results  as  follows : 

No.  1.  Norton^s  Virginia i 1874 

No.  2.  Itss 1874 

No.  3.  Concord 1874 

No.  4.  Clinton 1874 
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Constdtuents. 

L 

2. 

8. 

4. 

Pwoent.  alcohol  by  weight — 

Perc6ot.  i^oohol  by  Yolame  .............._•......•...•...... 

9.29 
11.52 
2.57 

.49 

.946 

.831 

.444 
L 00168 
Kone. 

9.29 
1L52 

2.22 
.20 
.740 
.231 
.384 
.90832 

None. 

8.86 

11.00 

2.15 

.20 

.710 

.211 

.884 

.99782 
Kone. 

&29 
7.83 

SztractiTe  matter 

1.81 

▲ah 

.20 

Total  acid  as  tartaric 

.710 

VolAtUe  add  aa  acetic .-, — 

Fixed  acid  as  tartorio 

.17S 
.444 

Specific  gravity 

.99795 

€»apeaagar 

None. 

TANNIN. 

A  specimen  of  Rhus  Osheckii  yar.  semialata  from  E.  H.  Foster,  Baby- 
Ion,'  Long  Island,  examined  for  tannin,  contained  3.31  per  cent.  The 
determination  was  made  by  the  improved  Lowenthal  method,  and  shows 
the  sample  to  be  of  no  value  for  tannin  purposes. 

WATERS. 

During  the  past  year  a  large  number  of  waters  of  various  characters 
have  been  analyzed,  among  them  twelve  remarkably  strong  mineral 
waters  from  Texas. 

One  from  J.  H.  Stallings,  Meridian,  Tex.,  contained  757  grains  of 
solid  matter  to  the  Unit^  States  gallon,  consisting  of  soluble  silica, 
chlorides,  sulphates,  and  carbonates;  lime,  magnesia, potash,  and  soda, 
with  traces  of  other  substances. 

A  water  from  Thomas  J.  Middleton,  Grand  View,  Tex.,  contained  44.32 
grains  per  gallon,  largely  carbonate  and  sulphate  of  iron. 

Three  spring-waters  and  one  well-water,  from  W.  J.  Bosborough, 
Marshall,  Tex.,  were  of  a  chalybeate  nature,  containing  also  sulphate 
of  lime  and  chlorides.    The  solids  amounted  to — 

Spring  "So.  1, 181.37  grains  per  United  States  gallon. 

Spring  No.  2, 143.23  grains  per  United  States  gallon. 

Spring  No.  3,  208.54  grains  per  United  States  gallon. 

Well  No.  4,  604.64  grains  per  United  States  gallon. 

They  were  evidently  of  similar  origin. 

Two  waters  from  Sewell  Slack,  Walder,  Tex.,  contained^ 

535  grains  per  United  States  gallon. 

668  grains  per  United  States  gallon. 

They  were  both  from  wells,  and  the  solid  matter  consisted  of  potaslu 
soda,  Uthia;  the  alkaline  earths  lime,  strontia,  and  magnesia ;  iron  ana 
alumina  as  chlorides,  sulphates,  carbonates,  and  soluble  silicates. 

Two  well-waters  from  Isaac  Boberts,  Hico,  Tex.,  were  strong  brines 
containing  a  large  amount  of  chlorides  of  soda  and  potash,  and  smaU 
amounts  of  sulphates  and  carbonates  of  lime  and  magnesia.  The  solid 
matter  amounted  to — 

Well  No.  1,  408  grains  per  United  States  gallon. 

Well  No.  2,  651  gndns  per  United  States  gallon. 

Another  chalybeistte  water  was  received  from  D.  Bichardson,  Baird, 
Tex.,  and  contained  of  solid  matter  489  grains  per  United  States  gallon. 

This  consisted  of  carbonates  and  siHphates  of  iron,  lime,  magnesia, 
and  soda:  also  chlorides  and  soluble  silicates. 

A  sulphur  water  from  W.  Pitzroy  Stafford,  Elmo,  Tex.,  was  of  an  inky 
black  color,  smelling  strongly  of  sulphurets  of  hydrogen ;  it  contained 
249  grains  per  United  States  gallon,  consisting  of  chlorides  and  car 
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bonat^  of  iron,  lime,  magnesia,  soda,  and  also  soluble  sulphates  and 
silicates.    The  color  was  due  to  the  sulphide  of  iron  held  in  suspension. 
In  many  of  these  waters  the  presence  of  lithia  was  quite  marked. 

KAOLINS. 

Pour  kaolins  from  the  Cecil  County  Kaolin  Company  of  Maryland 
have  been  analyzed : 

I.  Crude  buff. 
II.  Cru4e  white. 

III.  Washing  buff. 

IV.  Washing  white. 


Conatttaento. 


XL 


in. 


tv. 


Silica,  Si  O, 

Alumina,  Alt  Ob.. 
Iron  oxide,  Fe«  Os 

Lime,  CaO 

Mognesi^  Mg  O  . 

Potash,  K,0 

Water,  H»0 


77.03 

10.08 

1.08 

Traces. 

.13 

.48 

5.03 


77.  «9 
15.54 
.75 
Traces. 
.14 
.45 
5.9G 


46.  <B 

37.73 

1.72 

Traces. 


4«..S6 
38.16 
1.08 
Traces. 


13.96 


14.35 


100.73 


100.33 


100.04 


1WL15 


The  effect  of  washing  is  plainly  shown  to  be  the  removal  of  a  large 
amount  of  silica  or  sand.  The  more  hydrous  clay  remaina  together 
with  the  oride  of  iron  in  the  original  earth. 

The  chemists  who  have  assisted  in  the  preceding  analyses  are  entitied 
to  much  credit  for  the  large  amount  of  delicate  work  which  they  have 
accomplished  with  such  successful  results.  I  am  espek^ially  indebted 
to  Mr.  Edgar  Richards,  Mr.  A.  E.  Knorr^  Mr.  Miles  Fuller,  and  Mr. 
William  P.  Wheeler,  for  their  assistance  in  the  investigation  of  wheat 
and  corn. 

Respectfully, 

OLIFFOUD  RICHARDSON, 

Assistant  Cliemist. 
Hon.  Geo.  B.  LoRiNa, 

Commissioner. 
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8ra:  I  have  the  honor  to  present  the  twentieth  annual  report  of  the 
Division  of  Statistics^  it  being  my  fifteenth  annual  report  as  Statistician. 

With  increase  of  facilities  the  wprk  has  taken  a  broader  scox>e ;  with  a 
higher  popular  appreciation  of  the  uses  of  statistics,  it  is  less  difficult 
to  obtain  accurate  information,  and  with  increasing  ei:perience  in  the 
collection  and  co-ordination  of  essential  facts,  more  reliable  and  sugges- 
tive results  are  obtained.  It  is  gratifying  to  be  able  to  report  positive 
progress  towards  higher  accuracy  and  utility  in  the  collection  and  pre- 
sentation of  the  agricultural  statistics  of  the  country. 

The  publication  of  results  of  the  Tenth  Census,  first  in  fragmentary 
bnlletins,  or  in  special  reports,  then  as  a  compendium  of  the  whole,  and 
now,  by  order  of  Congress,  in  completed  quarto  volumes,  opens  a  mine 
of  information,  not  only  concerning  products  made  in  a  given  year,  and 
(for  the  first  time)  the  area  on  which  these  products  were  grown,  but 
also  in  relation  to  the  composition  of  local  soils,  the  influence  of  climate 
on  i>roduction,  the  distribution  of  the  various  crops  under  cultivation, 
the  progress  of  practical  forestry,  and  many  other  important  points  in 
the  development  of  American  agriculture. 

Commercial  organiy^ations  are  acquiring  statistical  experience,  and  aid- 
ing in  tracing  the  shipment  and  destination  of  surplus  products.  Their 
record  of  prices,  compared  with  values  on  the  farm,  affords  the  means 
of  determining  the  cost  of  handling  and  moving  crops. 

The  spirit  of  statistical  inquiry  is  abroad  in  the  land.  Publicists  and 
statesmen  are  becoming  imbued  with  it.  newspapers  have  caught  the 
inspiration,  and  pleas  and  sermons  find  forceful  illustration  through  its 
infiuence. 

These  are  all  evidences  of  a  higher  popular  appreciation  of  the  uses 
and  utilities  of  statistics,  and  at  the  same  time  assurances  of  a  farther 
reach  and  superior  accuracy  in  the  work.  It  is  well  known  to  statisti- 
cians that  in  the  past  the  greatest  bar  to  efficiency  in  census  work  was 
found  in  the  ignorance,  the  indifference,  or  the  actual  opposition  of  indi- 
viduals from  whom  primary  data  must  be  obtained.  Man,  in  the  indi- 
viduality and  selfishness  of  his  wild  or  savage  state,  has  not  learned  to 
yield  gracefully  something  of  his  natural  rights  to  the  general  welfare 
of  the  community,  and  his  partly-civilized  brother  is  much  inclined  to 
resent  as  an  impertinence  the  well-meaning  and  even  beneficent  attempts 
of  the  statistical  inquirer.  He  is  suspicious,  and  fears  a  tax  levy  if  the 
inquirer  is  a  Government  official,  and  some  economic  disadvantage  if  he 
is  a  fellow-craftsman.  It  is  wonderful  to  observe  the  lingering  of  some 
such  prejudice  in  the  minds  of  multitudes  of  no  little  intelligence  and 
a  degree  of  culture.  It  is  gratifying  to,  see  these  mists  of  ignorance  and 
prejudice  disappearing  in  the  brightening  light  of  the  practical  culture 
of  tiie  present  day. 

Yet  this  popularizing  of  statistics  presents  aspects  both  ludicrous 
and  serious.    Statisticians  spring  up  like  mushrooms  in  every  avenue 
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of  publicity,  and  by  appropriation  of  results  of  organized  work  and  the 
unfounded  assumption  of  original  effort,  make  an  exhibit  that  is  fraud- 
ulent in  its  method  rather  than  inaccurate  in  its  estimates.  Others, 
equally  unscrupulous,  with  an  eye  to  gain,  distort  facts  to  affect  the 
markets,  to  elevate  and  depress  prices,  from  gambling  considerations. 
This  cannot  be  pirevented;  the  gambling  spirit  pervades  the  trading 
marts  of  the  country^  but  the  great  body  of  consumers  and  honest  mid- 
dlemen should  question  sharply  the  efforts  of  all  interested  parties  who 
aim  to  mold  public  opinion  through  printed  circulars  and  the  public 
press.  They  should  learn  to  discriminate  between  the  true  and  the  false, 
and  to  discount  the  statements  that  are  manufactured  to  affect  the  mar- 
ket. These  remarks  apply  only  to  statistics  deliberately  made  for  the 
purposes  of  dishonest  gain.  To  assume  that  such  practices  are  unknown 
would  be  the  height  of  confiding  simplicity.  For  is  it  strange  that  in 
the  eager  hunt  for  news  reputable  public  news-gatherers  should  inad- 
vertently accept  the  statements  of  interested  persons  concerning  crop 
production. 

All  national,  State,  and  impartial  and  competent  private  crop-report- 
ing systems  should  be  welcomed  to  this  important  field  of  investigation, 
and  appreciated  in  exact  accordance  with  their  facilities  and  results. 
But  there  should  be  no  toleration  of  pretense  or  fraud,  for  which  there 
is  a  fruitful  and  remunerative  field,  and  in  which,  unfortunately,  there 
is  likely  to  be  no  lack  of  workers. 

The  development  of  enterprise  of  this  baneful  sort  has  been  especially 
marked  within  the  last  two  years,  with  reference  to  several  important 
crops.  Gom,  the  most  valuable  of  all  crops  of  the  country  next  to  ^rass 
(pasturage  and  hay),  has  been  systematically  and  persistently  misrep- 
resented, placed  30, 40,  and  even  50  per  cent,  above  possible  production^ 
making  a  pretense  of  three  hundred,  five  hundred,  and  sometimes  eight 
hundred  million  bushels  above  the  largest  crop  ever  grown,  which  was 
never  more  than  seventeen  hundred  millions,  while  the  average  for  ten 
years  past  has  been  but  about  twelve  hundred  millions,  and  the  present 
domestic- requirement  for  consumption  between  fourteen  and  fifteen. 
A  fictitious  supplement  to  any  sane  or  honest  estimate,  equal  to  the 
whole  volume  of  maize  grown  in  Southern  Europe,  is  deliberately  added 
to  the  highest  reasonable  aggregate,  and  presented  with  an  assumption 
of  profound  sincerity  and  confidence  that  is  calculated  to  deceive  the 
unwary  and  unintelligent. 

It  is  the  province  of  official  statistics  to  protect  the  producer  and  con- 
sumer, by  an  accurate  forecast  of  crop  production,  against  the  specula- 
tor, who  would  confiscate  the  profits  of  the  farmer  and  reduce  the  bread 
supply  of  the  poor  without  giving  the  pretense  of  an  equivalent.  Mai\y 
millions  of  dollars  have  been  already  saved  from  this  piracy  by  official 
crop  reports. 

CHOP  ESTIMATES   OF   1882. 

The  preliminary  estimates  of  quantity  of  the  principal  crops  growing 
in  1882  were  published  in  the  annual  report  of  1881-'82.  A  careful  and 
laborious  revision  of  the  work  of  the  year,  and  the  tabulation  for  per- 
manent record,  was  made  later,  including,  with  estimate  of  quantity, 
the  area  cultivated,  the  yiel4  per  acre,  and  the  value  per  bushel,  pound, 
or  ton,  and  the  total  valuation  for  each  State.  These  tabulations,  uni- 
form with  those  of  previous  years,  are  published  here  to  continue  and 
complete  the  data  for  future  reference. 

The  year  1882  was  one  of  nearly  average  fruitfulness,  contrasting  fa- 
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vorably  with  the  comparative  failure  of  the  previous  season.  The  aggre- 
gate product,  area,  and  value  of  cereals  (corn,  wheat,  oats,  barley,  rye, 
buckwheat)  is  thus  compared: 


YearB. 


Frodnct 


Are*. 


Value. 


1880 
1881 
1883 


Buihelt, 
2,718,103,501 
2,066,029,570 
2;  689, 894, 406 


Acres. 
120. 926, 286 
123, 888, 070 
126,568,535 


$1,361,497,704 
1,470,957,200 
1,468.603,303 


This  makes  the  average  yield  of  all  cereals  22.5  bushels  in  1880,  21.3 
in  1882,  and  only  16.7  in  1881.  Yet,  the  aggregate  farm  valuation  was 
greater  in  the  year  of  lowest  production  than  in  the  year  of  greatest 
i^ondance.  This  is  in  accordance  with  the  law  of  supply  and  demand ; 
1880  was  preceded  by  seasons  of  large  supply  and  possessed  large  sur- 
plus stocks,  but  1882,  with  nearly  as  much  production,  foUow^ed  a  year 
of  scarcity,  high  prices,  and  depleted  stocks.  The  figures  of  valuation 
show  the  natural  effect  of  product  upon  price.  The  average  value  per 
bushel  was  60.1  cents  in  1880,  71.3  in  1881,  and  54.4  in  1882.  In  the  lat- 
ter year  this  average  is  increased  by  the  greater  proportion  of  wheat  to 
com.    In  1881  both  wheat  and  com  were  reduced  in  nearly  equal  degree. 

GORN  in  1882  was  not  an  average  crop,  the  yield  being  24.6  bushels 
jjer  acre,  while  the  average  of  eleven  preceding  years  was  26  bushels. 
During  this  period  there  were  only  three  crops  of  lower  yield,  those  of 
1873, 1874,  and  1881.  There,  were  six  in  succession,  1875  to  1880,  be- 
tween 26  and  29  bushels.  These  crops  had  nnquestionably  much  to  do 
yntk  the  recovei^  from  the  period  of  monetary  depression  and  the  return 
to  specie  payments. 

The  accompanying  diagram  (A)  shows  the  comparative  yield  per  acre 
of  the  entire  breadth  of  com  auring  the  past  twelve  years,  and  puts  a 
quietus  upon  the  wild  assumption  made  by  speculators  last  fall,  who  de- 
sired to  buy  maize  at  a  low  rate,  that  the  crop  was  far  above  an  average 
one,  in  fiEbct,one  of  the  largest  in  yield  per  acre,  and  by  far  the  largest 
in  the^  aggregate  ever  produced  in  the  United  States.  The  average  of 
the  estimates  of  eleven  preceding  years  is  thus  compared  with  last  year : 


Period. 


J«71-'81. 
1882  .... 


ATenge 
value  per 
leL 


boshi 


48.1 
48.4 


ATenge 

yield  per 

acre. 


28.0 
24.6 


Average 

valneof 

prodactper 

acre. 


$1L20 
11.91 


The  yield  is  5.4  x)6r  cent,  less  than  the  average  of  the  period,  aud  the 
J>rice  is  12.3  per  cent,  higher  than  the  average  price.  This  is  a  reason- 
able, indeed  a  necessarj^,  difference,  from  two  causes — ^flrst,  the  low  sur- 
plus of  stocks  from  1881 ;  and  second,  the  tendency,  through  panic  and 
%X>eculation,  to  make  the  increase  of  price  greater  than  the  deficiency 
of  product. 

The  spring  of  1882  was  late,  wet,  and  cold,  and  com-planting  was 
delayed  and  replanting  a  necessity  too  general  for  the  comfort  of  the 
oom-grower.  There  was  much  despondency  during  May,  but  June 
\ireather  was  more  favorable,  rains  thereafter  seasonable,  and  the  sum- 
mer temperature^  though  moderate,  was  long  continued,  so  that  a  pro- 
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duction  within  about  5  i>er  cent,  of  an  average  waa  obtained  in  quan- 
tity, with  quality  also  below  average.  Drought  prevailed  in  the  Northern 
Atlantic  coast ;  otherwise  there  wfts  a  quite  general  prevalence  of  fa- 
vorable atmospheric  conditions  for  the  development  of  the  crop. 

The  distribution  of  the  growth  of  1882  was  somewhat  abnormal. 
There  was  a  marked  decrease  in  the  seven  corn-surplus  States,  the 
region  of  commercial  corn.  Compared  with  the^crop  of  1879,  in  which 
G8.5  per  cent,  of  the  whole  was  produced  in  these  States,  the  proi>ortioa 
of  1883  was  59.1  per  cent.,  as  shown  in  the  following  table,  indicating 
the  progress  of  maize  production  in  the  corn-surplus  belt: 


SUtM. 

1849. 

1869. 

1869. 

1879. 

1882. 

Ohio       .— 

Btuhele. 
59.078,695 
52,  964. 363 
57,  646,  984 

8,  656,  799 
86,214,537 

Biahel$. 

78,548.190 

71,588,919 

115, 174, 777 

42, 410, 666 

72,  892, 167 

6, 150,  727 

1,482,080 

e 

5 
12 
6 
0 

1 

r. 
44 

.38 
\95 
65 
•75 
25 
10 

ButKelt. 
111.877,124 
115,.4«2,300 
325,792,481 
275. 024.  247 
202. 485. 7ia 
105, 729,  325 
65, 450, 135 

Bttehele. 
93,819,200 

107, 484, 300 

tllinols 

182, 336,  goo 

175, 487.  600 

Misiiouri 

170, 037,  000 

TCadhsia      .......«.■.■■....... 

144, 452.  600 

Nebraska 

82,478,200 

Total 

214, 561, 878 

883,342,580 

405,248,452 

1,201,«41,335 

955, 595,  800 

Compare  this  district  with  the  remainder  of  the  country,  where  there 
is  a  small  surplus  sometimes  produced  in  two  or  three  States,  a  bare 
supply  in  a  few  others,  while  most  of  them  require  some  assistance 
from  the  com  belt,  the  result  is  shown  as  follows: 


Tears. 

Seven  States. 

Thir^-one  Statee  sad 
tenitoriea. 

1949    

ButheU. 
214,  501,  378 
883.  242,  536 
405, 246,  452 
1,201,841.335 
955,505,800 

Percent 
36.2 
45.7 
53.3 
68.5 
60.1 

BuehtU. 
877,  50Q,  726 
465,  550. 206 
355.  696.  097 
653, 020,  200 
661, 429, 300 

Per  cent 
63  8 

1859 

64.3 

1869 

46u7 

1879 

31.5 

1882 

40.9 

The  price  of  corn  in  1882  is  an  irrefragable  proof  of  an  under-medium 
crop.  The  reduction  of  five  per  cent,  in  quantity,  with  a  quality  also 
below  medium,  is  quite  consistent  with  an  average  price  of  48.4* cents 
per  bushel  against  43.1  cents,  the  average  of  eleven  previous  years. 
Studying  the  effect  of  varying  product  upon  price,  we  find  that  two 
large  crops  in  1871  and  1872  brought  down  the  average  price  from  48.2 
to  39.8  cents  in  a  single  year.  In  1873  there  was  an  under-average 
crop  of  23.8  bushels  per  acre,  and  the  price  advanced  to  48  cents  again. 
In  1874  a  second  and  worse  reduction  occurred  to  20.7  bushels  (with 
one  exception  the  lowest  record  made),  which  csiused  a  panic  and  forced 
the  average  rate  to  64.7  cents  per  bushel.  Then  followed  a  series  of 
fruitful  years  which  may  be  considered  remarkable  even  in  the  United 
States,  from  1875  to  1880,  in  which  eveiy  crop  was  full  to  large,  furnish- 
ing a  surplus  that  only  low  prices  and  much  waste  could  dispose  of; 
and  in  this  period  there  was  a  gradation  towards  extreme  cheapness, 
from  64.7  to  42,  37,  35.8,  and  31.8  cents  per  bushel.  The  lowest  point 
made  was  after  five  successive  crops,  and  then  came  a  small  advance, 
in  1880,  the  full  crop  of  that  year  notwithstanding,  from  the  impetus 
given  to  feeding  beeves  for  the  English  market,  and  the  rise  of  prices 
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from  that  cause,  the  losses  of  cattle  on  the  plains  in  the  hard  winter  of 
1880,  and  the  general  tendency  to  advance  in  all  jmces. 

The  diagram  (B)  will  show  clearly  the  inter-relations  of  yield  and 
price,  and  should  ])e  studied  with  care.  The  reader  will  remember  that 
the  basis  of  production  here  is  rate  of  yield  per  acre,  without  reference 
to  changing  breadth  in  cultivation,  which  is  in  turn  allected  by  price. 
Still  the  yield  per  acre  indicates  approximately  the  relative  supply  of 
each  year. 

Wheat  was  a  favored  crop  in  1882.  The  yield  was  13.6,  which  is  1.6 
bushels  above  an  average,  and  may  be  deemed  a  normal  or  full  yield, 
represented  by  100  in  reports  of  condition  of  the  growing  crop.  It 
represents  a  full  crop  in  view  of  present  conditions  of  wheat-growing 
throughout  the  entire  field.  It  is  only  half  what  it  should  be  if  all 
wheat  were  the  product  of  advanced  methods  of  culture. 

The  winter  wl^eat  of  1882,  seeded  in  the  previous  autumn,  had  a 
promising  start,  with  seasonable  raiijs  for  early  growth,  and  with  fiew 
exceptions  an  absence  of  the  Hessian  fly.  In  the  spring  less  injury  from 
alternate  freezing  and  thawing  occurred  than  for  many  years.  The 
spring  was  from  two  to  four  weeks  earlier  than  in  1881,  the  root  growth 
greater,  tillering  nnusually  noticeable,  with  good  color  and  marked 
vigor  of  growth.  Jointing  was  in  progress  in  the  Gulf  States  in  April. 
Condition  continued  high  throughout  the  entire  breadth  until  harvest. 
Spring  wheat  also  enjoyed  a  favorable  season  and  made  a  good  yield. 

Oats  made  a  better  yield  than  in  any  previous  year  since  1879,  the 
average  being  36.4  bushels  per  acre.  In  sympathy  with  corn,  the  price 
was  a  little  higher  than  an  average,  37.5  cents  per  bushel  on  the  farm. 

Attention  is  called  to  Diagram  C  for  the  purpose  of  showing  the  dis- 
turbing influence  of  the  com  supply  on  the  price  of  oats.  Both  grains 
are  used  for  horse  feed,  and  the  proportions  used  depend  on  the  rela- 
tive prices.  Corn  was  t^bundant  at  declining  values  in  1871  and  1872, 
and  oats  in  the  latter  year  were  cheaper,  though  the  quantity  producea 
was  diminished  very  slightly.  In  1873  and  in  1874  the  crops  of  both 
grains  were  short,  and  prices  consequently  advanced.  The  corn  crops 
from  1875  to  1880  were  all  above  the  average  rate  of  yield,  reducing 
sharply  the  price  till  1879^  carrying  the  value  of  oats  lower  than  the 
comparative  supply  would  in  itself  have  warranted.  In  1881  a  striking 
example  of  the  inter-relation  of  uses  and  prices  of  corn  and  oats  is 
afforded.  Corn  was  a  very  short  crop,  and  price  advanced  60  per  cent. 
Oats  made  a  yield  nearly  the  same  as  the  previous  year,  yet  the  price 
went  up  30  per  cent.,  almost  entirely  through  the  rise  in  corn. 

Babley  averaged  21.5  bushels  per  acre,  valued  at  62.8  cents  per 
bushel.  The  country  never  produces  a  supply  of  this  grain,  which  is 
grown  only  in  the  Korth,  and  mostly  in  a  half  dozen  States,  The  prox- 
imity of  Rochester  and  Milwaukee  to  Canada  induces  a  large  trade  in 
Canadian  barley. 

Buckwheat  was  less  productive  last  year  than  usual,  producing  13.1 
bushels  per  acre. 

Potatoes  were  not  an  average  crop.  The  average  for  eleven  years 
was  84.2  bushels  per  acre.  In  1882,  78.7  bushels.  The  crop  started 
well,  and  indicated  a  large  product  early  in  July.  In  New  England  and 
New  York  a  subsequent  drought,  prolonged  and  seveie,  cut  down  pro- 
duction heavily.  liesult'S  ^ere  generally  favorable  in  other  sections  of 
the  country. 
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CROP  ESTIMATES  FOE  1882. 

TdbU  Bhmoing  ike  product  of  the  crops  luimedj  hjf  Staie$  and  Territories,  ike  fieidper  oon^ 
the  total  aoreag6f  ihe  average  price  in  each  State,  and  the  value  of  each  crop  for  VSBSL 


ProdaoU. 


Qtumtity 

prodnoM 

in  1882. 


Av«ng« 

yield  per 

•ere. 


Vomber  of 

Acreein 
eMhoKop. 


Ytilaeper 
bnahel, 
pound,  or 


Totid 
Tnlnntaon. 


KAIHX. 

Indinnconi.. bushels. 

Wbeat do... 

'^-^-  do. 


Ctata. 


.do., 
.do.. 


Bsriey' 

Bnc^wfaeftt 

Potatoes ao... 

TobAcoo pounds. 

Hny ..^ tons. 


904,400 
612,100 
29,250 

1,776,700 
195.200 
482,600 

6.684,496 


29.2 

1L7 
1L8 
2L4 
18.1 
20.2 
100.0 


30,067 
43,700 
2,470 
82,921 
10, 767 
21,412 
66,845 


•0  92 
140 
1  10 
66 
85 
60 
75 


1,054,014 


.97 


1,083,958 


12  70 


Totd. 


1,343,060 


HEW  HAMPSHIRB. 

Indian  eom bushels. 

Wheat do... 

Kye do... 

Oats do... 

Barley do... 

Buckwheat do... 

Potatoes do.,.. 

Tobacco pounds. 

Hay tons. 


870,700 

148,700 

28,000 

1,080,000 

66,000 

78,200 

2,380,505 

155,296 

622,136 


23.4 
12.9 
8.9 
34.8 

ia7 

16.8 

78.0 

1412.0 

LOl 


37.269 

11,500 

3,264 

20,907 

3,636 

4,646 

80,619 

UO 

616,861 


96 
1  35 
02 
55 
87 
75 
70 
12 
12  75 


Totsl., 


736,792 


VBBKOST. 


Indian  com.. 

Wheat 

Bye.. 


.bushels. 

do... 

do... 


Oats do. 

Barley ^ do... 

Buokwheat do... 

Potatoes do... 

Tobacco pounds. 

Bay tons. 


1,080,800 
878,000 
102,960 

3,446,300 
287,850 
337,  iiOO 

4. 118, 179 
126,099 

1,009,556 


88.9 

17.9 

16.1 

34.8 

25.6 

19.7 

100.1 

1417.0 

LOO 


66,916 

21,150 

6,886 

100.495 

11,256 

17, 170 

41,159 

89 

955,238 


04 
127 
90 
60 
86 
65 
68 
13 
11  73 


Total. 


1,209,859 


MAflSACBUBim. 


Indian  com.. 
Wheat 


.....^r. bushels. 

do... 

Bye do... 

Oats do... 

Barley do... 

Buokwheat do... 

Potatoes do... 

Tobacco • pounds. 

Hay tons. 


1,237.200 

20,100 

440,020 

703.000 

70,520 

69, 350 

2, 939, 058 

4, 250, 819 

681,221 


2L7 
17.0 
16.4 
30.7 
21.9 
12.6 
87.4 
1435.0 
•    Lll 


57,120 
1,180 

26,772 

22,868 
3.216 
5,500 

33.646 

2,962 

611, 250 


95 

145 
93 
50 
90 
00 
85 
12| 
18  00 


$832,018 
716,940 
82.175 
077,185 
165,020 
259,660 
4,013,372 


13.303,598 


20, 300, 706 


835,872 

200, 745 

26,688 

666,500 

59,160 

58,650 

1,666,353 

18,Cn6 

7,032,221 


11.364,726 


1,814,483 

480,060 

92,664 

1,722,650 

247,651 

219.433 

2,800,362 

16,393 

11,842,092 


19,235,687 


1.175,340 

29,145 

409,219 

414,770 

63,468 

62.415 

2,498,195 

581,352 

12,261.978 


Total. 


764.624 


17.445.882 


BHODl  ISLAXD, 

Indian  com bushels. 

Wheat do... 

Bye do... 

Oats do... 

Barley do... 

Buokwheat do... 

Potatoes '. do... 

Tobacco pounds. 

Hay tons. 


277,900 

620 

15,680 

155, 800 

17, 576 

1,309 

5U,320 


23.0 


12,100 


11.3 
27.6 
22.0 
10.4 
85l7 


1  40 


1,386 

02 

6,656 

58 

800 

85 

126 

85 

6,850 

80 

255.668 

728 

14.426 

90,364 

14,939 

1.113 

435,456 


76,963 


LIO 


69,657 


17  50 


134.685 


Total.. 


96,075 


947,879 
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Prodnota. 

QuantiiT 

produced 

in  1882. 

▲versge 

yleld^ 

acre. 

Knmberof 
acres  in 
each  crop. 

Value  per 

busheT 

pound,  or 

ton. 

Total 
▼alnation. 

cosmscncuT. 

Wheat 

Bye 

Oats 

Bariey 

Buckwheat 

....bnahels.. 

do.... 

do.... 

do.... 

do.... 

.......do.... 

1,155,800 

43.600 

464,580 

1,048,800 

12,054 

187.240 

2,479,145 

9^772,268 

551,946 

2ai 

20.8 
16.2 

2a8 

19.8 

12.4 

76.6 

112a  0 

.96 

87,977 

2,150 

80,608 

87,067 

626 

11,088 

82,872 

8,665 

£74^707 

$0  96 
120 
92 
52 
90 
80 
82 
18 

17  85 

01,109.568 

52.320 

427,368 

645,  in 

10, 84J 

109, 79U 

2,082,899 

1,270.896 

9.576,263 

Potatoes 

do.... 

Tobacco 

Hay 

.... pounds.. 
tons.. 

Total 

764.860 

15,184,071 

..bnshels.... 
do.... 

HEW  TOBK. 

Indian  com -. " 

21,187.600 

12,145.200 
$876. 400 

40.068.000 
8.916.720 
8,471,520 

80.618.748 
9.751,886 
6,777.721 

27.6 
15.7 
12.0 
29.9 
24.8 
12.2 

8a2 

1210.0 
L16 

7«;115 
1,887.947 

4,962,158 

77 
110 
76 
48 
80 
75 
61 
12 
12  25 

16,814,875 
18.850,720 

2,186^064 
li^  080^  600 

7,188,876 

2,608.640 
18,677.487 

1.170.166 
70.777.082 

Wheat 

Rye 

oiu 

Barley 

Backirheat 

Potatoes  ^«. .............. .■.■>- 

do.... 

do.... 

do.... 

do.... 

do.,.. 

Tobacco 

Hay 

....pounds.. 
tons.... 

Total 

9.115.296 

150.25S;480 

....bnshels.. 

do.... 

do.... 

do 

do.... 

do 

HIW  JKBBET. 

Indian  con 

Wheat 

Rye 

Oats 

Barley 

Buckwheat 

0.942.800 

2.098.700 

1,060.800 

8.808.800 

4.116 

840.440 

2;  977.190 

194,407 

518.489 

28.9 
13.6 
10.7 
29.2 
16.  r 
10L8 
72.9 
1180.0 
LO 

848,586 

154,000 

09.496 

180,482 

252 

84,006 

40^816 

172 

614,100 

76 
112 
72 
47 
82 
85 
65 
11 
17  25 

7,656,528 

2,850,544 

515776 

8.875 

207.024 

1,985,173 

21.385 

8.857.685 

Potatoes 

.......do.... 

Tobaooo 

H»y 

....ponnds.. 
tons.. 

Total 

1,816,862 

28,675,626 

....bnshels.. 

do.... 

do.... 

do.... 

do.... 

.......do.... 

nDnnTLVAHiA. 

Indiaiieom 

Wheat 

Bye 

Bari^'".'.'.*.".™I.'-""I.".'.""-'.' 
Buckwheat 

48.518.800 
20.800,700 

4, 000;  500 

84.721,100 

628.800 

8.575.700 
15.860.880 
31,044.520 

8.187.291 

8L8 
13.6 
10L2 
27.8 
22.7 
14.5 
80.7 
1048.0 
1.18 

1,888.245 

1,488.700 

894.832 

1,278.885 

27.694 

246,440 

196.425 

29.772 

2.7U.467 

70 
105 
74 
45 
80 
73 
57 
12 
12  00 

80.468.160 
21,815.735 

2.967.030 

15,684.405 

508.040 

2.610.261 

Potatoes 

do.... 

9.040.702 

Tobaooo 

Hay  ....     ---, r-,-r'r,,T. 

....pounds.. 
.......tons.. 

8^;^  343 
88.247,492 

••■■•■••••■a. 

Total 

7.756.400 

124.407,258 

DILAWAU. 

Indian  ooni..«».T.». ....»..•••« 

....bnshels.. 

8.966.600 

7,020 
410.800 

18.9 

112 

&6 

19.5 

208.182 
9^800 
^816 
21.088 

60 

107 
60 

45 

2,822.584 

Wheat 

do 

i.M,m 

iftye 

Oats  ■...•....■••>•.«••....••••• 

Potatoes 

••••...do.... 
•••••..do.... 

4.568 
184.860 

•  •.•a.  .(to.... 

do 

6.825 
293.935 

15w5 
72.4 

408 
4.061 

60 

70 

8.795 
206.754 

Tobaooo 

Hay 

....pounds.. 
tons.. 

.••■■..••••.a 

49.627 

L02 

48,656 

14  26 

707.185 

Total 

881,955 

4,718.393 

MABTLAND. 

Indian  com. «.■■«•..• .-  •• 

....bushels.. 

17.904,700 

8,655,600 

327,760 

1.658.000 

6.324 

147.260 

1.674.244 

29.232.216 

286,022 

26.9 
14.0 
12.0 
16.7 
26.1 
14.8 
76.8 
740.0 
ll 

691,542 

620.000 

27.852 

89.880 

242 

9.975 

20,619 

39.080 

283.520 

58 

•     107 
66 
44 
80 
70 
68 
6 
18.50 

10.884.736 

Wheat 

do.... 

9.261.493 

S«A ^ 

do.... 

216,315 

Su::;;::::::::;:::.:.:: : 

Barley 

Buckwheat 

Potatoea  ...•...■.■•-..••-.>-•.. 

do — 

do.... 

do.... 

do.... 

729, 916 

5,059 

103.075 

1.070.4M 

Tobaooo 

Hay 

..pounds.... 
tons 

1.758.033 
8.861.297 

Total 

1.791,610 

•"; 

27.886.209 

11  A^sa 
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PradaoU. 

Quanttty 

prodnoed 

in  1882. 

Arerace 

yield  per 

acre 

Number  of 
acrea  in 
each  crop. 

Value  per 

bushel. 

pound,  or 

ton. 

Total 
valuation. 

YiBonnA. 
Indian  com...*.. >•>-•- .-••• 

..bnahela.. 

35,804.000 

8,311,400 

334.400 

6,457,060 

10, 175 

108,000 

2, 107, 888 

88,207,332 

810,580 

18.1 

8.0 

8.7 

8.8 

18.2 

12.1 

83.3 

62L0 

LIO 

1.881,688 

018.000 

60,085 

822,212 

1,187 

18.432 

84,718 

148,853 

281,838 

10  53 
1  08 
75 
47 
80 
68 
81 
7.3 
12.56 

810,028,120 

8,810.084 

250,600 

2.564,818 

15,340 

131.274 

1,340.606 

6, 618, 705 

3,807,778 

Wheat 

Hve    

do.... 

do.... 

oato^;;:"::::::;;:::;:;;;:;::::: 

do.... 

Barley 

Baokwbeat 

PoUtoea 

Tobaceo 

Hay 

do.... 

do.... 

do.... 

...peunda.. 
tona.. 

X9t8| 

8,860.783 

48.666.515 

...bnahala.. 

........ 

84.880.700 

6^484,800 

4081320 

0^713.400 

2,825 

80,800 

1,100,870 

82,275,702 

V7,283 

14.0 
7.7 
8.8 

8.8 
10.2 
10.6 
55.8 
600.0 

L18 

8,448,058 

710.000 

88,830 

688,246 

257 

6,870 

18.803 

84.483 

01,414 

68 

106 
86 
48 
80 
60 
75 
12 

11  18 

18. 158, 171 
6^824.488 

Bye 

Oata 

Barley 

Bi&okwbeat 

Potatoea 

Tobac«Q 

Hay 

do.... 

do.... 

do.... 

do.... 

do.... 

...pounda.. 
tona.. 

846,005 

1^742,432 

2.100 

35.880 

886^277 

8.878,005 

1,087.400 

Total 

8.873,557 

..'w.... .. 

82.804.838 

...Imahda.. 
. .....do.... 

fiOITTH  CASOLIHiL. 

Indian  eon 

Wha»t 

KvB 

18.868,200 
1,728,000 

84,660 
4,480.100 

17,855 

1S.0 
7.6 
4.7 
111 
14.8 

1,861,268 
280,000 

7,818 
888,470 

1,212 

88 

120 

1  16 

60 

106 

11.122,216 
2,074,800 

3S744 

oato:::;:™-........ //.:....:: 

do.... 

2L  315.010 

Birley 

do 

18.228 

Baokwbeat 

do.... 

Potatoea  ......•.>-«■>■*••-■•-•• 

......do.... 

187,074 
60,880 
8.844 

63.8 

240.0 
L12 

8.512 

202 

8,000 

86 

13 
1160 

180. 013 

Tobaooo ! 

Hay 

...poanda.. 
tona.. 

8,648 
88.468 

Total 

1,872,855 

16.874,051 

'■ 

OBOBOIA. 

Indian  corn  ....■>...>.•..«'-..->«. 

38.817,500 
3,812.000 

158.400 

7,325,800 

25,300 

18.8 
7.6 
6.8 
0.5 

1&8 

2,747.005 

610,000 

27.875 

765.375 

1.650 

86 
108 
100 

55 
100 

88,801.876 

4,117,688 

168.400 

Wheat 

do.... 

Bto..... 

do.... 

o£:::;::.::.: 

Bariey 

Snfikwheat 

do.... 

do.... 

do.... 

8,978.880 
25,800 

Potatoeo .-....••.-.......•..  .••• 

do.... 

307,231 

262, 170 

18,^55 

45. 
354. 
1.20 

8,827 
1.034 
15,120 

86 

14 

10  50 

858.200 

Tobacco 

Hay 

... pounds.. 
tons.. 

88,705 
100.07 

Total 

4,078,306 

82.688,220 

...boahels.. 

FLORIDA. 

3.708.000 

350 

3,424 

500,600 

8.6 

4.4 

5. 

8l7 

382.073 

80 

882 

62.560 

80 
1  25 
132 

75 

2,867,120 

487 

'W)l{m(*          ,,,,.• 

do..— 

Kve   

do...- 

4,828 

Oati 

do.... 

382;  200 

Biu-iej 

do.... 

Buckwheat 

do,... 

Potatoea 

Tobacco ^.. 

Hay 

do... 

...pounds.. 
tons.. 

70,848 

24,230 

218 

44.0 
15L 
1.03 

1.570 
160 
211 

05 

18 
14  70 

87.306 
4.868 
3.205 

Total /. 

447.365 

8,420^151 

...bushels.. 
do.... 

▲LAJIAMA. 

Indian  corn 

'W'beat 

81,082.600 

1. 700, 800 

32.860 

4,802.200 

6,^58 

13.0 

6. 

5.6 
10.4 
10.1 

2,800.341 

285,000 

5,840 

414,756 

830 

80 
1  12 
1  10 

80 
110 

10.180,500 

1;  804^806 

86^146 

2.581.820 

8;8M 

Rye 

OaU 

Bariey 

Baokwbeat....- • 

do.... 

do.... 

do.... 

do.... 

Potatoeo 

Tobaooo 

Hay 

do.... 

....pounds.. 
tons.. 

410,888 

475,458 

12,613 

51.7 
218. 
1.16 

7.048 
2,173 
10.882 

00 

15 

12  00 

360.780 
71.318 
150,156 

Total 

3,027,671 

24,310,120 
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Prbdnets. 

Quantity 

pi'odnced 

in  1882. 

Average 

yield  per 

acre. 

Number  of 

acres  in 
each  crop. 

Value  per 

bushel, 

pound,  or 

ton. 

Total 
valuation. 

MI88I88IP1>I. 

Indian  corn bnshela.. 

wWt do... 

30,233,600 

260,100 

5,512 

8,080,800 

16.8 
4.5 
6.2 

1L5 

1,798,944 
65,000 

268.859 

$0  55 

1  23 

90 

57 

$16,628,480 
307,623 

Eye 

Oat« 

Barley 

Knr.lrwhftat. 

do.... 

do.... 

do.... 

4,961 
1,756.066 

, do.... 

Hi 

do.... 

pounds.. 

tons.. 

368,950 

462, 171 

10,886 

4i.6 
290. 
1.18 

7,831 
1.595 
9,625 

85 

13 

14  50 

309,357 
60,082 
157,847 

Total 

2,142,738 

19, 224, 406 

USA. 

bushels.. 

do.... 

do.... 

do.... 

do.... 

IX}UI8Ii 

Indian  com 

Wbe»fc 

Bye 

BSiy" ---'■'-."."*-"."." 
Buckwheat 

14,636,400 

7,500 

9.600 

627,800 

18.5 
8.4 
8. 

16.3 

790,336 
2,200 
1,206 
82,472 

60 

125 

90 

60 

8,781,840 

9.376 

8,640 

816,680 

.......do.... 

Potatoes 

Tobacco 

do.... 

............nounds.. 

268,944 

44.9 

5,877 

90 

237,550 

Hay 

tons.. 

40,446 

tio 

36,777 

15  70 

635.143 

Total. ..-, 

868,862 

9, 989, 228 

bnshels 

*     * 

TEX> 
Indian  com  ........... 

63,416,300 

4,178,700 

60,900 

9,988.800 

118,720 

19.8 
9.1 
117 
2&7 
18.8 

8,280,829 
460,000 

888,875 
6,325 

58 
98 
92 
54 
80 

86, 781, 454 

Wlieat 

Bye 

Oia 

Barley 

Bnrk'wheat 

t- 

• do — 

■  •■■■■•■•■■■a  ..do.... 

«>«>>      •■■    .do 

4,000.236 
66,038 

5^803,962 
04,976 

potatoes 

do.... 

485,520 

241,024 

81,488 

60.9 
807. 
1*15 

7,976 

788 

70,652 

95 

14 

10  75 

461,244 

Tobacco 

pounds.. 

tons.. 

83,860 
876,007 

Total 

4, 219, 745 

47,787,756 

ABSAHBAB. 

Indian  com bushels.. 

Wheat r  -  -     -    «*" 

34,485,900 

1,566,100 

29,700 

3, 131, 500 

21.6 
7.3 
6.9 

14.3 

1,506,672 

215,000 

4,290 

219,570 

46 
09 
99 
51 

15,863,514 

1,550,430 

29!  403 

1,597,065 

Bye 

fe::::::::::::::::: 

Buckwheat .,, 

do — 

go.... 

do.... 

Potatoes 

Tobacco 

H»y -- 

do — 

.A pounds.. 

tons.. 

660,726 

1.175,906 

28.088 

61.7 
554. 
1.17 

10,712 
2,124 
24,751 

79 
08.5 
13  00 

521,974 
99,952 
376,844 

Total 

2, 073, 119 

20, 030. 191 

ifiBX. 

bnshela.. 

, 

TEmoi 
Indian  com... 

75.188,600 

9,971,200 

200.200 

6,860,520 

42,120 

44,200 

1,924,337 

81, 020, 220 

217,816 

24.1 
7.9 
6.7 

11.8 

14.2 
8.4 

55.5 
74a 
1.20 

3.119,371 

1,260,000 

35,425 

580,683 

2  964 

5,304 

34,609 

41,897 

181, 097 

42 
91 
79 
41 
68 
68 
55 
0&7 
12  83 

31.579,212 

Wbeai 

................do. ... 

9,073.792 

Bye 

SriAy'.'.'.'.!:*/.".'.*/.™ 

Backvheat 

Potatoes , 

^158;  158 
2,812,813 
^  28,643 
80.117 
1,056.385 

1:obacco 

Bay 

pounds.. 

tons.. 

2,078,355 

2,788,164 

Totia 

6,261,440 

49,607,638 

WKflT  VIBGINU. 
Indian  wm- r--- bnshftla.. 

14,027.000 

4,854.300 

166,650 

1,888,200 

10,762 

390,000 

1,487,808 

2, 169, 858 

260,683 

25.4 
11.3 
9.7 
14.7 
21.1 
12.1 
50.4 
612. 

i.;4 

688,233 

480,000 

17,238 

128,544 

510 

32.130 

25,033 

4,235 

228. 042 

58 
05 
70 
45 
69 
70 
hO 
10 
950 

8,657,660 

Whaat 

Bye 

gjts 

SickwheaV;'.''.*".'.*.*.' 
Potatoes   

do.... 

do.... 

do.... 

do... 

do... 

do... 

4611,586 

116,655 

849.690 

7,426 

748:904 

Tobacco 

H»y 

pounds. 

tons. 

216,986 
2,476.488 

Total .'. 

1 

1,453,965 

17,953,394 
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FBDdneU 


Quntity 
prodnoed 
in  1883. 


yield  per 


K».1>«<X  TS5S11" 


each  eiop. 


biulMl. 
pound,  or 


Total 


Indiaiioon.. 

Wh«»t 

Bye 


Barley . 


Buckwheat . 
Potatoea.... 

Tobacco 

Hay 


.do... 
....do... 
....do... 
....do... 
....do.., 
....do... 
.pottodt. 
....tons. 


75,500,900 

17,250,000 

881,380 

7,187.400 

464.400 

11,180 

2,820.933 

196,005,994 

254.065 


Total. 


Indian  ooxn. 
Wheat 


.hnaheU. 

do... 

do... 

.....do... 


Bye . 

Oato 

Barley 

Baokirheat Mo... 

Pptatoea do... 

Tobacco pounda. 

Hay tons. 


93,319.200 

48,453,600 

362,800 

18,400,000 

1,144,440 

190,320 

10,388,810 

83,648,917 

3,751.272 


Total. 


Indian  corn. 

Wheat 

Rye., 


Oata 

Barley 

Buckwheat . 
Potatoea  .... 
Tobacco  .... 
Hay 


.bnshela. 

do... 

do... 

do^.. 

do... 

do... 

do... 

..pounds. 


28.581,600 

82.315,400 

273,710 

18.237,570 

1,848,920 

510, 120 

12, 364, 102 

02.091 

1,456,613 


Total. 


Wheat. 
Bye. 


Oato 

Barley 

Buckwheat. 
Potatoea .... 

Tobacco 

Hay 


.bushels. 

do... 

do... 

do... 

do... 

do... 

do... 


107.484.900 

45,461.800 

268,040 

18,853,200 

415.800 

88^480 

7,227.060 

9,108,860 

1,649,638 


Total.. 


ILLOfOIi. 

Indian  com bushels.. 

Wheat do.... 

Bye do.... 

Oata do..., 

Barley do.... 

Buckwheat do.... 

Potatoea do.... 

Tobacco pounds.. 

Hay tons.. 


182,836.900 

52.302.900 

6,538,000 

99,141,000 

942,500 

158,360 

11,606,558 

3,848,124 

8.439,748 


Total. 


WUCOHBDr. 

Indian  com bunhels. 

Wheat do... 

Bye do. 

Oata 

Barley 

Buckwheat 

Potatoes 

Tobacco 

Hay : 


....do... 
....do... 
....do... 
....do... 
.pounds. 


32,201,600 
23. 145, 400 

2.  470, 650 
84,324,400 

5^772.640 
378,280 

7,943.760 
10,443,824 

1,896,769 


Total. 


24.8 

13.4 

9.8 

17.1 

22.8 

9.6 

'  53.6 

83L 

1.23 


8,108,248 

1,287,000 

90,835 

420,525 

30^806 

1,155 

62,668 

342.227 

206.198 


$0  82 
90 
69 
40 
69 
71 
47 
08 

10  00 


•89,200,468 

15,526^000 

608^152 

8^874,960 

820,486 

7,902 

1.825^839 

15,912.480 

3,540,650 


^434,162 


78^875,887 


81.8 
15.1 
18.4 
2&4 
16^8 

&5 
66.2 
995. 

1.22 


2,977,680 

3,876,000 

38,405 

697.000 

68,095 

22.888 

155,318 

83,819 

3,255,141 


63 
95 
65 
46 
75 
79 
60 
07 
960 


F87,8SL904 

41,»C9B0 

329,820 

8,464,000 

858,880 

160,858 

6,170,286 

8,856,434 

36.4U211 


80.7 
16.8 
U.5 
8L7 
34.9 
15.4 
89.5 
609. 
1.171 


0,118,791 


020,760 

1,985,000 

21,917 

674,704 

64,075 

88,166 

188,168 

181 

1,248,591 


GO 
90 
65 
87 
75 
67 
48 
18 
1175 


148,778^748 


16.863,1U 

29,083,860 

177,011 

6.747,901 

1,011,690 

84i;7»0 

6^816,564 

U.972 

17,115,203 


4,980,562 


76^670,025 


8L8 
1&5 
10.8 
26.8 
2&5 
11.2 
80.6 
806. 
L81 


8.488,832 

2.768,000 

34^522 

708,490 

89,704 

11,298 

1,360.186 


48 
90 
67 
85 
75 
77 
50 
07 
000 


51,509^464 

40,015,630 

176,840 

6^608.620 

811,850 

68,180 

El  613, 530 

637,630 

14,846,697 


8,814,682 


118,761,871 


28. 

17.7 

1&8 

40.7 

19.7 

8.5 
84.6 
745w 

L25| 


7.914^042 

2;  956, 000 

357,000 

2,434,662 

47,824 

18.625 

138,804 

M68 

8,744.870 


47 
86 
56 

83 
66 
78 
50 
08 
880 


85. 606;  843 

44,080,494 

8,661,280 

31,725,130 

622,050 

115.603 

6^848,270 

807,850 

80,360,788 


16,616,890 


308,838,767 


38.8 
14.4 
14.8 
29.6 
25 
U.4 
74.8 
928. 
L16 


1,117.340 

1.610,000 

172,725 

1,157,732 

280,906 

38,166 

106,880 

11.260 

1,688,084 


58 
90 
68 
82 
55 
75 
40 
12 
600 


17.066.848 
30.880.860 

1,482,977 
10,968,808 

8,174,968 
283,710 

8,177,604 

1,853,190 
11,880,614 


6,073,963 


60^684,478 
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Table  •Jicmvug  ik^  prodMCt  of  ike  ercpe,  4^,,  far  1882— ContinnecL 


Products. 


Qaantity 

prodnoea 

in  1882. 


Ayerage 

yield  per 

Mre. 


KuBkbnof 

ftoreein 

each  crop. 


Value  per 

Imahel, 

pound,  or 

ton. 


Total 
TaloatJon; 


Indian  eom.. 

'Wlieal 

I^e 

OiUb 

Bt^t&y 

BnokwhMtt . 
Potatoea.... 

ToImooo 

Haj , 


..bnahela. 
.....do... 

do... 

.....do... 

do... 

do... 

do... 

..pounds. 
tons. 


21,137.600 

88,080,500 

806,060 

20,960,000 

7,204,000 

50,000 

5^182,018 


32 
18. 
15.1 
85.7 
28w3 
9.1 
92.8 


061,060 

2,647,000 

26,200 

840;  000 

800,000 

5.560 

'   66,610 


Total. 


^-  -^^V-  ■ 


1,746,685 


L29 


1,869,068 


5,808,408 


IOWA. 


...bushels. 

do... 

Bye do... 

Oats do... 

Bailey .do... 

Bnelnfheat  ...•....•>.•..•.••.■••..... do... 

Potatoes i do... 

Tobacoo pounds. 

Hay tons. 


176,487.600 
25,487,200 
1,640,080 
62,618^160 
4,647,400 
180,860 
10,792,897 


26.9 

ia'8 

12.8 

81 

216 

10.8 

84 


6^777,802 
2,48^000 

120,120 
1,690,685 

201,D60 
16,680 

128,444 


8,860,412 


L22 


8,178,880 


Total. 


14,001,871 


Indian  oom. 

Wheat 

Bye  ......... 

Oats 

Barley 

Bnokwheat . 
Potatoes.... 

Tobacoo 

Hay 


mflBOUBL 


,  .bushels. 
.....do... 
do... 


....do... 
....do... 
....do... 
....do... 
.  .pounds. 


170.08^000 

27,538,600 

606;  100 

80,073,600 

181,800 

60,800 

5,192,618 

15,547,770 

1,194,685 


29l5 
1L8 
18.8 
80.1 
22.7 
12.2 
7L8 
980 
L12 


6,768,102 

2,885,000 

60,870 

997.568 

8,000 

5,671 

72,876 

16,182 

1.066,683 


Wheal. 
Bye 


.bushels. 
..do... 
..do... 


Buckwheat . 
Potatoes  .... 

Tobaoco 

Hay 


....do... 

do... 

....do... 
....do... 
.pounds. 


144,452,600 
81,248^000 
4,450,000 
12,780,800 
267,300 
25.200 
8,993,931 


88.7 
19.9 
22.5 
27 
12.8 
8.6 
62.8 


4,280,480 

1,573,000 

198.000 

472,619 

20,882 

2,940 

68,615 


1,630,261 


L19 


1,870^765 


TOtSl. 


7,98S^251 


Whea*. 
Bye....< 
Oala.... 

Barley 


.do., 
.do.. 


Tobacco.. 
tt*y..... 


....do... 
....do... 
....do... 

..pounds. 


82^478,200 

18,800,000 

982,800 

9,417,600 

3,588,000 

17,840 

8,148,148 


84.9 
11 
17.4 
23.5 
28 
7.9 


2.864,120 
1,667,000 
68,480 
400,110 
166,000 
2,205 
87,418 


841«190 


1.24 


680;  970 


Total......  .«.. 


5^351,812 


CALnOXRIA. 


Wheal. 


.bushels. 

do... 

do. 


Oats do... 

Barley do... 

Buckwheat do... 

Potatoea do... 

Tobacco pounds. 

Hay tons. 

Total 


2,790,900 
86,046,600 
187,181 
1.548,000 
9.181.400 
25,300 
4,434.453 


28.8 
13 

a8 

24 
1&4 
22 
82.6  r 


96.684 
2.767.000 
21,295 
64.416 
668.480 
1,160 
58,751 


$0  45 


$9,607,430 

27,085^010 

209,604 

8.985,000 

8,885,^ 

81,878 

1.898,847 


6  76 


10,042,864 


61,146,608 


88 

70 
60 
-28 
48 
72 
88 


17,80.040 
770;  040 
14,788.085 
2,182.762 
129;  880 
4,101.801 


625 


20.267,163 


126;  710, 628 


89 
85 
68 

66 
44 

8 
760 


66,814,480 

28,407,810 

868,966 

9,628,820 

118;  170 

45,045 

2,284,752 

1,208.822 

9.079,606 


68,447,462 
20,996,160 
1.780,000 
8,834,240 
141.669 
20,160 
2.196,662 


400 


6,545,044 


88,901,897 


27,217,806 

12,261.000 

878,120 

2,854,400 

1,506,960 

U?872 

1.087,288 


825 


2;  788, 897 


47,408,298 

2;  872, 265 

82,441.940 

159.061 

897,840 

6.U8,068 

20,240 

2,060,672 


1,121,558 


L39 


806.818 
4.371.544 


18  00 


14.580,254 
60;  250, 810 
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TdbU  showing  the  product  of  fhe  eropt,  fc,  for  188S^— Continned. 


Prodnc^8i 

in  1862. 

yield  per 
acre. 

Nnmberof 

acres  in 
each  crop. 

Yalneper 

bnshS; 

poand,or 

ton. 

TotiJ 
valuation. 

todiaaoom... 

OBSOOH. 

boshels.. 

130.000 

12,089,300 

17,296 

4.438,500 

819,500 

7,762 

1,251.284 

28.9 

16.7 
17.1 
28.5 
27.4 
15.7 
110.6 

6,460 
728.000 

1,009 
166.448 

28.870 

495 

11,312 

87 
62 
60 
82 

67 

8104,000 

10.888.405 

16,048 

2,805,420 

481.780 

8,886 

71^23^ 

Tfheat 

Jtfe 

do.... 

do.,.. 

Oata 

Barley 

Back  wheat ... 
Potatoeii 

do.... 

do.... 

do.... 

do.... 

Tobacco 

poands.. 

tons.. 

H«y 

268,366 

L88 

190.057 

18  25 

8,488,908 

Total.... 

1,118,641 

17,858,760 

HXVADA. 

bushels.. 

.......... 

tndian  edtn^.. 

18,000 
95,000 

21.7 
21 

830 
4,520 

90 
120 

18,800 
114.000 

TfheAt 

§?£•::>::::::: 

Back  wheat...'. 

do.... 

.....     ..    .    •    do 

do.... 

'.*.*.  v."  v.; ;;;;;;;;;;;;;'  do " ! 

221,000 
408,000 

80.7 
22.1 

7,200 
21,210 

75 
90 

185,750 
421,200 

Potatoes 

Tobacco 

do.... 

poands.. 

, ...^ tons 

890.000 

91.8 

4,250 

98 

882,200 

Hay 

100,704 

1.33 

76,045 

12  60 

1.258,800 

Total.... 

118,066 

8,858.150 

COLOBADO. 

boshels.. 

do.... 

IndUnootn... 
Wheal 

422,400 
1,508,200 

28.224 
780,000 

92,400 

20 

16.8 

17.7 

88.4 

18 

21,076 
96,000 

1,692 
27,500 

4.851 

80 
94 
90 
66 
88 

880.180 
1,803;  808 

25,406 
807.090 

85,008 

Rye 

Oats 

Barley 

Backwheat ... 

........................ QO  .... 

..................  .■••..QO.  ... 

do 

Potstoea 

487.000 

718 

5;730 

72 

814,840 

Tobacco 

.1 ponndi.. 

tons.. 

80,209 

L24 

73.026 

U76 

1,240.874 

Total.... 

228,775 

4,064.885 

▲BDONA. 

bnsliels.... 

. 

Indian  com... 
Wheat 

Jtye*. 

67.080 
^,000 

81 
14.8 

8,709 
18^600 

110 
140 

88,700 
808,000 

pats 

Barley    

887,600 

18.8 

17,806 

86 

811,126 

Buckwheat ... 

Potatoes 

do...- 

72,760 

76 

870 

110 

88,025 

Tobacco  ...... 

............... ......iMninds.. 

Hay 

;::::::::::::;:::::;;?!^:: 

12.600 

L04 

12,000 

18  68 

831,250 

total.—. 

48,615 

888,100 

DAKOTA. 

bnshela.. 

Indian  eom.... 

4,650,000 

11,460,000 

79,167 

8,600.000 

471,621 

8.908 

1,118,500 

86 

16.9 
18.8 
26.7 
16.7 
8.1 
108.5 

186,247 

720,000 

6,724 

140,000 

28»273 

481 

10.500 

61 
80 
75 
88 
65 

2,871,500 

0.18$  008 

60,875 

Wheat 

Rye 

......•■*•  ..a^.  ■•■...  .  .QO.  ... 

do 

Oats     

.....do.... 

1,888,000 
268,882 

Barley 

Buckwheat.... 
Potatoes 

'.'.'-.'.'.'.".'.";;;; ;;;;;;;;  ;do! ;; ; 

2^738 
4»;030 

Tobacco  ...... 

..^4- •*...i>oa,ndB.. 

Hay 

tons.. 

440,000 

L16 

880,000 

iSs" 

1,870,000 

Total..i. 

1,471,226 

16,824,033 

IDAHO. 

bvshels.. 

_, ,_._ 

Indian  com... 

46,000 

860,000 

10,635 

760,000 

829,700 

28.8 

16 
13.7 
86.2 
28.6 

1,680 

81,000 
11,198 

106 

140 

80 

78 

90 

47.250 
810.000 

whAat 

Bye!!..:;; :.: 

do 

8.S08 

oJti..V.V.V..V. 

Btoley 

Backwheatf... 

Potatoes 

Tobacco. ...... 

........................  QO  .... 

......       .... 

670.000 
286.730 

do.... 

....... ..............noands.. 

250,000 

104.2 

2.400 

100 

250,000 

Hay 

UM.. 

57.000 

L19 

48.000 

1160 

855.500 

Total  ... 

126,577 

2,787.988 
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Ta.bU  Bhowing  the  product  of  the  crops,  ^c,  for  1882— Continued. 


Prodacts. 


Quantity 

produced 

in  1882. 


Average 

yield  per 

acre. 


Kamber  of 

acres  in 

e|oh  crop. 


Yalne  per 

bashel, 

ponnd,  or 

ton. 


Total 
Taloation. 


MOMTANA. 

Indian  com bnnhels. 

Wheat do... 

Rye do... 

Oata do... 

Barley do... 

Baokwheat do... 

Potatoes do... 

Tobaooo pounds. 

H*y tons. 


18,000 
685,000 


16 


492 
42,812 


$105 
146 


1, 100, 000 

53,059 

581 

800,000 


39.3 
29.1 
13.  a 
120 


28,000 

1,852 

44 

2,500 


75 
1  00 

80 
1  00 


03,000 


L07 


87,000 


10  00 


Total., 


162,700 


HEW  MSXXCO. 

indianoom bushels. 

Wheat do... 

Rye do... 

Oats do... 

Barley do... 

Buckwheat... do... 

Potatoea ^..do  .. 

Tobacco pounds. 

Hay tons. 


965,000 
7ff7,000 


21.2 
12 


45,594 
63,917 


110 
160 


185,000 
53.557 


16.5 
19.1 


11,200 
2,808 


90 
1  00 


40;  500 

*i3,"o66' 


90 

"Lis 


450 

'ii,'oo6' 


1  25 


Tdtal.. 


134,964 


Indian  com bushels. 

Wheat do... 

Bye do... 

Oata do... 

Barley do... 

Buckwheat do... 

Potatoea do... 

Tobaooo pounds. 

Hay tbns. 


275^000 

1,250,000 

21,131 

520,000 

227,997 


20.8 
1&8 
10.5 
22.3 

lai 


13,208 
81,500 
2,018 
23.850 
11,944 


806,500 
*i85,'000' 


90 


8,950 

'iio,'oo6' 


900 


Total. 


260,970 


WABHOraTOK. 

Indiaa  com bushels. 

Wh«at do... 

Rye do. 


OatB 

Barlay 

Buokwheat.. 
Potatoea.... 

Tobaooo 

Hay 


.do... 

do... 

....do... 
....do... 
.pounds. 
.....tons. 


62,000 

2,440,000 

19,947 

2,120,000 

661,518 

2,798 

1,176,100 


28.4 
16.6 
17.1 
40. 
85.5 
28. 
140.4 


S.646 
148.000 
1.166 
68,000 
18,850 
127 
8;  370 


176,000 


1.14 


158,000 


14  60 


Total. 


884,668 


WTOMINO. 

Indianoom bushels. 

WhMrt do. 

Ryo do. 

Oata do. 

Badey do. 

Buokwheat do. 

Potatoes <lo. 

Tobacco pounds. 

Hay tons. 

Total 


26^000 


47,000 


a&9 


1,560 
■{,'750" 


ISO 


50 


85.600 

'i7,*o6o' 


90. 


950 

'is.  066* 

19,260 


1  10 

'iiso 


$18,900 
993,250 


825,000 

63,950 

465 

800,000 


930.000 


8,121,574 


1,061.500 
1,160,500 


S.600 
1.557 


60,626 


234,000 


2,716,683 


247,500 

1,160,000 

16^905 

817,200 

193,797 


804,695 


1,816,000 


8,686,097 


48,600 

8,085^200 

16,955 

1,088,800 

443,033 

1,735 

940,080 


8,537,600 


7,062,902 


80,000 
'23,'600 


94,050 
'28,500 
360,050 
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Summary  far  etuk  StatCf  ihowing  theprodmct,  the  area^  and  the  value  of  MuSk  crop  for  188Z. 


States  and  Territoriea. 


Main© 

New  Hiampahlre 

Vermont 

Maasachasetta 

Khode  Island 

Connectioat ..... 

New  York 

New  Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North  Carolina 

South  Carolina 


Plorid^ 
Alabama.. 
Mississippi .... 

Louisiana 

Te^as 

Arkansas 

Tennessee 

West  Virginia. 

Kentnoky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missoori 


Nebrsaka.... 
California.... 

Oregon 

Ne^tda 

Colorado 

Arixona 

Dakota 

Idaho 

Montana..... 
New  Mexico . 

Utah 

Washington  . 
Wy     • 
Ind 


T  aauiuHMMl  ...... 

Wyoming......... 

nolanTarrltoiry.. 


Total. 


Com. 


Bnahela.         Acres.         Valna. 


004,400 
870,700 

1,030,800 

1,237,200 
277,000 

1,155,800 
21,187,500 

0,042,800 
43, 518, 800 

3,036,600 

^ft    tU\A     VAA 


4,650,000 

45,000 

18,000 

065,000 

275,000 

62,000 


1,617,026,100 


80,087 

87,260 

56,016 

57,120 

12,100 

57.577 

760, 115 

843,536 

1,388,245 

208,182 

601,542 

1,881,568 

2,446.056 

1, 861, 256 

2,747,005 

o<»2,073 

K),841 

^OU 

K),336 

M>,820 

M,672 

L0.871 

»,238 

0,248 

r7,680 

!0,760 

t8,882 

L4.042 

z,xi7,240 

661,060 

6»  777, 802 

5^768,102 

4,280,430 

2,864,120 

08,684 

5,450 

880 

21,076 

2,700 

186,247 

1,580 

402 

45,504 

18.208 

2,646 


65,660,546 


States  and  Territoriaa. 


$832,048 

835,872 

1,814,482 

1,175,340 

255,668 

1  ''>0,568 
Ifl   4,375 

7  >6,528 
8C      tS,160 

2  !2,504 

10  14,726 
19  10. 120 
18      «,171 

11  !2, 216 
23      11,375 

2  r7,120 
18  18,600 
Ifl      !8,480 

8  11,840 
86      1,454 

15  8, 514 
81      ^,  212 

8  7,660 
89  0,468 
67   i7, 004 

16  8,144 
61  12.464 
85  18,843 
"      16,848 

>7,420 

15,288 

4,480 

J,  462 

7,806 

%265 

14,000 

6,200 

-JO,  160 

62,700 

2.871,600 

47,250 

18,000 

1,061.500 

247,500 

40,000 


788,867,176 


Bnahela. 


AOKM. 


Value. 


Wheat 


Bnahela.        Acrea.  Value. 


612,100 

148,700 

878,000 

20,100 

520 

43,600 

12,146,200 

2,008,700 

20,800,700 

1.200,000 

8,655,600 

8.811,400 

5,404,800 

1,720.000 

8,812.000 

350 

1,700,800 

250,100 

7.500 

4,173,700 

1,566,100 

0,071,200 

4^854,800 

17,260,000 

48,458,600 

82,816,400 

45,461,800 

62,802,000 

23.145.400 

83,030.500 

25,487,200 

27,538,600 

81,248,000 

18, 800, 000 

86,046,600 

12,030,800 

05.000 

1,508,200 

220,000 

11,460,000 

650,000 

685,000 

767,000 

1,250,000 

2,440,000 

25,000 


604,185^470 


43,700 

11,500 

21,160 

1,180 


2,150 

772,400 

154.000 

1,488.700 

08,800 

620,000 

018,000 

710,000 

230,000 

510,000 

80 

^16,000 

>5,000 

2,200 

10,000 

16.000 

Kl,000 

M>,000 

r7,ooo 
r6,ooo 

15.000 
18,000 
16,000 
10.000 
17,000 
15.000 
Us  000 

r8,ooo 

»7,000 
17,000 
»,000 
4,520 

e^ooo 

15,500 
N),000 
10,625 
12,812 
J3,017 
81,600 
148,000 
1,660 


87,067,104 


200^745 

480,000 

20,146 

728 

52,820 

13.850,720 

2,350.544 

21,816,785 

1,284.043 

0,262,488 

8,810,064 

6,834,488 

3,074000 

1,004»0 

007,028 

0.075 

4000,336 

1,660,480 

0.078,703 

4,011,686 

-  -^,000 

30,020 

33,060 

15,020 

90,404 

30,060 

USOIO 

11,040 

97.810 

M,100 

SI,  000 

11,040 

83,405 

14,000 

02,808 

M^OOO 

68^000 

10,000 

08,350 

50,600 

50,000 

26^200 

BO^OOO 


444,003,135 


Bye. 


Bnahela. 


▲ores. 


Valne. 


Maine 

New  Hampshire 

Vermont 

Massaohnsetta.. 
Khode  Island... 
Connecticut .... 

New  York 

New  Jersey .... 
PennsylTaoia... 

Delaware 

Maryland.^.... 

Yir^nia 

North  Carolina . 
South  Carolina . 
Georgia.  ..M.... 

Fk»rida 

Alabama 

MiMlssippi 

liOuiaiana  ..•••• . 
Tezaa  ^^ 


1,776,700 
1,030,000 
3,445,800 

703,000 

155,800 

1,048,300 

40,068,000 

8,808,800 

34,721,100 

410,800 
1,658,000 
5,457.060 
5,713.400 
4,430,100 
7,235,800 

500,600 
4,003,300 
8,000,800 

527,800 
0,088,800 


82,021 

20,007 
100,405 

32,860 
6,656 

87,067 

1,887,047 

180,482 

1,273,835 

21,033 

00.330 
022,212 
682,245 
866,470 
765.875 

62,580 
414, 756 
268.850 

32.472 
888,875 


1877,185 
566,600 

1,722,650 

414,770 

00,364 

545,116 

18,030,600 

1. 700. 136 

15,624,405 

184,860 

720,916 

2, 564, 818 

2,742,432 

2,215,050 

8.070,000 

382,200 

2,581,320 

1, 756, 056 

316,680 

5^303,052 


28,250 

3,470 

28,000 

^^ 

102.060 

6,880 

440.020 

38,773 

15.680 

1,886 

464,630 

30,608 

2,876,400 

230,203 

1,060,800 

00,488 

4,000,600 

804,332 

7,020 

810 

827,750 

27.353 

334.400 

60,085 

402,820 

03,680 

34,560 

7.318 

158,400 

27,875 

3,424 

682 

32,800 

5.040 

5,512 

884 

0,600 

1.200 

60,000 

4,000 

183,175 
30,688 

88,004 

400,310 

14,426 

437,808 

3,186,064 

703.776 

3,007,080 

4.563 

316,815 

250.800 

845,005 

80,744 

158.400 

4,520 

86.146 

4,061 

8.640 

60^020 
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States  and  Tenitories. 

Oats. 

Bye. 

Bnshds. 

Aores. 

Valne. 

Bnshels. 

Acres. 

Valne. 

AriuniflM 

8,181,600 

6,860,620 

1,888,200 

7,187,400 

18.400,000 

18,237,670 

18,853,200 

99,141.000 

84,824,400 

29,950,000 

62,618,160 

80.078,500 

221,000 
780,000 

219,670 

680,688 

128, 6U 

420,626 

697,000 

674,704 

708,490 

2,484,662 

1,157,782 

840,000 

1,699,635 

997,568 

472,619 

400,119 

64,416 

166,448 

7.200 

27,500 

«1, 607,066 

2,812,818 

849,680 

2,874,960 

8,464,000 

6.747,901 

6,598,620 

81,725,120 

10,988.808 

8,985,000 

14,788,085 

9,628,520 

8,'884,240 

^854, 400 

897,840 

2;  805^  420 

165,760 

607,000 

29,700 
200, 200 
166,650 
881,380 
852,800 
278,710 
268,940 

6,538,000 

2,470,650 
393^650 

1,640,080 
606,160 

4,460,000 

188,181 
17.296 

4,290 
85,426 
17,238 
00,335 
28,405 
21, 917 
24,622 

857.000 

172,725 
26,200 

120,120 
60,670 

196,000 
58,480 
£C296 
1,009 

129,408 
158,158 
116,655 

ToDnemM  .................. 

Wogt  Vlpjrinia 

Kentacky 

608' 152 

Ohio..... 

229,820 
177,911 

Hlohicaa 

Tn^iMi* 

176,840 

lUlBois 

8,66L280 

Wisconaln 

1,432,977 
200,604 

M1nii4Miot* 

Iowa  .......•..•...•.•••.... 

770,040 

HiHoml 

868,065 

Kanaaa 

1,780,000 

If obraaka.... ...... ......... 

373.120 

CaJifomia 

159,061 

15,048 

Kerada^ 

\/OMnM10«  ......a.....  ....... 

Atixona 

28,224 

1,608 

25,405 

8,600,000 
760,000 

1, 100,000 
186,000 
620,000 

2,120,000 
47;000 

140,000 
21,000 
28,000 
11,200 
28,860 
68.000 
1.760 

1,868,000 
670,000 
826,000 
166,600 
817,200 

1,088,800 
28,600 

79,167 
10;685 

^2i 

779 

59,375 

Idaho a..... 

8;  608 

New  Marioo  "  -    I -1— — m  - 

Utah 

21,181 
19;  947 

2,018 
1,166 

16,906 

WaahingUm 

16,965 

i:Mal 

488;  250,610 

18^494,691 

182^978^022 

29.961^087 

2,227,889 

18, 489;  194 

StatooiDdTerritoiiM. 

Bari«y. 

Bookwheat 

Bnshals. 

Acres. 

TalASL 

Bnshels. 

Acres. 

Talaa 

v«^   . 

196,200 

68,000 

287,860 

70,620 

17,675 

12,064 

8,916,720 

?116 

628,800 

10,767 

8,686 

11,266 

800 

626 

850^469 

262 

27,694 

#16^920 

5I^160 

247,561 

63^468 

14,989 

10,840 

7,183,876 

8,875 

603^040 

482.600 
78.200 
887,690 
69^850 
i;809 
187,240 
8,471,520 
849.440 

6,825 
147,260 
198.900 
60,800 

21,412 
<646 
17,170 

11,088 

286,192 

84,006 

246,440 

408 

9,976 

16,482 

$260;  660 

Kew  Hampshire 

sieso 

219;  488 

62;  416 

filmdA  T.1iin4  .,  .,. 

1^118 

Connofltlfiiit  ...........a.... 

100.792 

2,608,640 

IfowJeney... 

^7^084 

2,610,261 

T>Alftwmf>A 

3,796 

l^ftTTlMld 

6,824 
19,175 

2,625 
17,856 
25^800 

242 
1.187 

2W 
1,212 
i;660 

6,060 
16,840 

^100 
18,223 
25,300 

108,076 

Vfivhil*           ..      ,'.„.„,... 

181,274 

Korlh  Carolina 

si;  880 

South  CftHiUnA 

Qsonia 

A1*lM!mA 

6,868 

680 

6,994 

tnSmSw,^ * 

I^oQlsllaia 

■""ii8,"72o' 

i'iii' 

iKm 



Arkanma 

a...... 

TsBnsaseo •. 

Wast  Virsinla.. •.•••■•••••• 

Kentaeky 

42,120 

10,762 

464,400 

1,144,440 

1,848,920 

^6^800 

942,600 

7^204,000 

4,647,400 

181,800 

267.800 

8,588,000 

9,131,400 

819.500 

468.000 

92,400 

327,500 

471,621 

82ft  700 

2,964 

^510 

2i806 

68,096 

64,076 

16,280 

47^824 

280,906 

800,000 

201,860 

8.000 

20,882 

^^ 

29,870 
21,210 
?851 
17,866 
28,273 
11,193 

28^642 

7,426 

880,486 

868;  380 

1,031,600 

811^860 

623,060 

8.174,968 

8,88^880 

2,182,702 

ii5m 

141,669 

1,806,960 

6;  US,  088 

491,700 

421,200 

86,008 

811,126 

260,808 

296,780 

44.296 
890,000 

11,180 
100,820 
610,120 

88,480 

69,800 
28;  200 
17,840 
26,860 
7,762 

5,804 
82;  180 

1,166 
82;  888 

V£ 

5,660 
16,680 
$671 
$940 
S2O6 
1 160 
496 

S0.U7 

OUo .,. 

HichigaD ^ 

Indiana ^ 

Illinois ^ 

wisoonsin  ...v..^. ...•....•• 

Minnesota .^. ......•••. 

Iowa......  ......^. ■«.....••• 

Miasonrt........i... ......... 

Kansas J. 

Nebraska... ....^. .......... 

California , 

160,858 
841,780 

68,180 
115,608 
288,710 

81.878 
120,860 

45,046 

iolioo 

18,872 

JJ<3^» t 

Colorado ^ 

Arisona  ....«...^........... 

JStef -- 

'MNHWaaaaa*. ••«•»«   .■•.•aa.»> 

8,906 

481 

••.•••••■■a* 
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Summary  for  took  State,  showing  the  product,  the  area,  and  the  value,  fc. — Continaed. 


States  and  Territories. 


IfontAna 

New  Mexico . 

Utah 

Washioj^n  . 
Wyoming 

Total.. 


Barley. 


Bnshelfl.         Acres. 


53,959 

53,537 

227,997 

C51,  518 


1,852 
2,803 
11,994 
18,350 


48, 953,  926       2,  272, 103 


Value. 


$53,959 

53,  557 

193. 797 

443,032 


80, 768, 015 


Bnokwheat. 


Biuihelft. 


581 


2,798 


11. 019, 353 


Acres. 


44 


127' 


847, 112 


Value. 


$485 
'i,'735 


8,038,882 


Potatoes. 


Hay. 


States  and  Tenitories. 


Bushels. 


Acres.  Valae. 


Tons. 


Acres. 


Value. 


Maine 

Kew  Hampshire 

Vermont 

Massachnsetts.. 
Ithode  Island... 
Oonnpctiont .... 

New  York 

New  Jersey 

Pennsylvania... 

Delaware 

Maryland 

Virginia 

North  Carolina . 
South  Carolina. . 

Georgia 

Florida 

Alabama , 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee....^. 
"Wetit  Virginia.. 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

CalifomiA 

Oregon 

Nevada 

Colorado... 

Arizona 

Dakota 

Idaho. 

Montana 

Kew  Mexico.... 

Utah 

Washington.... 
Wyoming 

Total 


6, 684, 496 
2, 380,  505 
4, 118, 179 
2, 939, 053 
544,320 

2. 479. 145 
30, 618, 749 

2,  977, 190 

15,  860, 880 

293,939 

1,  674, 244 
2,197,696 
1, 100, 370 

187,074 

397,231 

70.848 

410,888 

363,950 

263,944 

485,520 

660,726 

1.924,337 

1, 487, 808 

2,  820, 933 
10, 283, 810 
12, 364, 102 

7,227,060 
11, 696, 558 
7, 943, 760 
5, 132, 018 
10, 792, 897 
5, 192. 618 
3, 993, 931 

3. 143. 146 
4,434,453 
1,251,284 

390,000 
437,000 

72,760 

1,118,500 

250,000 

800,000 

40,600 

805,500 

1, 175, 100 

85^500 


66,845 

80. 519 

41. 159 

33,646 

6,350 

32,372 

381,674 

40,816 

196,425 

4.061 

20,619 

84,718 

19.803 

3,512 

8,827 

1,579 

7,949 

7,831 

5,877 

7,976 

10, 712 

34,699 

25,033 

52,668 

155,  313 

138,168 

89,704 

138,304 

106,880 

55,610 

128,444 

72,376 

63,615 

37,418 

53,751 

11, 312 

4,250 

6,780 

970 

10,500 

2,400 

2,500 

450 

8,950 

8,370 

950 


$5, 013, 372 

1. 666. 353 

2, 800, 302 

2, 498. 195 

435,456 

2,  032,  899 

18, 677, 437 

1, 935, 173 

9, 040, 702 

205,754 

1,070,486 

1,340,595 

825.277 

159, 013 

258,200 

67, 306 

360,799 

309. 357 

237,550 

461,244 

521,  974 

1,058.385 

743.904 

1.325,839 

6, 170, 288 

5. 316.  564 

8,  613.  530 

5.  848, 279 

3, 177,  504 

1, 898, 847 

4, 101, 301 

2,284,752 

2,196,662 

1.037,238 

2,660.672 

713.232 

382,200 

314,640 

80,025 

425, 030 

250,000 

800,000 

50,625 

894,695 

940,080 

94,050 


1, 054, 614 

622, 185 

1, 009. 558 

681,221 

76,963 

551,946 

6, 777, 721 

513,489 

8. 187, 291 

49,627 

286,022 

810,580 

97,263 

8,344 

18, 155 

218 

12.513 

10,886 

40,455 

81,480 

28.088 

217,816 

260,683 

254,065 

2,751,272 

1,456,613 

1,649,633 

8, 439, 743 

1, 806, 769 

1,746,585 

8,860.412 

1, 194, 685 

1,636,261 

841,199 

1. 121, 558 

263,366 

100,704 

90,209 

12,500 

440,000 

57,000 

93,000 

13,000 

135.000 

175, 000 

17,000 


1,083,058 

615,851 

955,238 

611, 250 

69,657 

674,707 

4^962,158 

514, 100 

2,711,457 

48,655 

283,520 

281,838 

81.414 

2,990 

16,129 

211 

10,862 

9,625 

86,777 

70,652 

24,751 

181.097 

228.042 

206.198 

2,256.141 

1,243,501 

1,260,138 

2,744,870 

1,633.084 

1,359,053 

8,173,330 

1,066,688 

1, 370, 765 

680,970 

806,818 

190, 057 

75,945 

73,028 

12,000 

880,000 

48,000 

87,000 

11.000 

120,000 

153,  COO 

15.000 


|13,303,5«8 

7,982,221 

11,842,002 

12,281,978 

184^685 

9,576,263 

70^777,082 

8,857,885 

88,247,492 

707,185 

8.861,297 

8,897.779 

1,087,400 

88,456 

190,627 

3,205 

150,156 

157,847 

635.143 

876,007 

876, 8U 

2,788,164 

2,476,488 

2,540,650 

28.412,211 

17, 115, 203 

14^846,607 

80,269,788 

11,  380, 614 

10,042,864 

20.267,163 

9,079,806 

6,545.044 

2,733,897 

14,580.254 

8,489,599 

1,258,800 

1, 840, 374 

281,250 

1,870.000 

656.500 

980.  OOO 

234^000 

1, 215, 000 

2,537,500 

212.500 


170,972,508 


2.171,6 


95,304,844 


88,138,049 


32,339,585 


368, 058, 158 
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l^tAtMi  And  Tiirritorieft 

Tobacco. 

Cotton. 

Pounds. 

Acres. 

Value. 

Bales. 

•  Acres. 

Value. 

Ifaino                 .-    .? 

"S^w  Uani'baliire 

165,296 

126, 099 

4,250,819 

lie 

89 
2,962 

♦18.636 

16,393 

531,352 

""■■'*■*■ 

V©rinoiit •  -  ...••••••••••• 

MftassaobnsettB....... 

Rhode  Island 

Connectictit 

9,772,269 

9,751,386 

194,407 

81,044,529 

8,665 

8,059 

172 

29,772 

1, 270, 396 

1,170,166 

21.385 

3,725,343 

Now  York 

JTow  Jdreey.. ...... >■■■■.... 

PennsyivAnlA 

DitlawarB 

Maryland  .- 

29, 282, 216 

89,297,332 

32^275,792 

50,380 

262.179 

24,239 

475,456 

462,171 

89, 030 

143,853 

64,482 

202 

1,034 

160 

2,178 

1,595 

1,753,938 
6, 518, 706 
3,873,095 
6,549 
86,705 
4,363 
71.318 
60,082 

Virjjnla 

24,000 
463,000 
630,000 
942,000 
62,000 
810,000 

1,064,000 
560,000 

1,826,000 
697.000 
337,000 

55,786 
1,650.543 
1,618.989 
2,872,748 

257,799 
2, 610, 420 
2,276,521 

981,900 
8,084,922 
1,188,545 

807,602 

♦1,632,000 
19,900,000 
27,090,000 

North  CaroKna 

Soath  CatoUna 

C^orela 

41,448,600 
8,472,000 
36,450,000 
47,848,000 

PloHda  .».-*  

Alabama..  ..A...... ......... 

Mlasimippi 

I/Ouiaiana   .....  ••««.»-.Ti-fT 

84,920,000 
60, 670,  OOO 

Texas t.....*4.. 

241,92* 

1,175,906 

81,020,220 

2,169,858 

198,905,994 

33, 648, 917 

92,091 

9.108,860 

8,848,124 

10,443,324 

788 

2,124 

41,897 

4,235 

242,227 

38,819 

181 

11,298 

5,163 

11,250 

83,860 

99,952 

2, 078, 355 

216,986 

15, 912, 480 

2,355,424 

11,972 

637,620 

807,850 

1,253,199 

Arlcapflfta 

81,365,000 

TennoASOe  .................. 

15.165,000 

Wdst  ViminiA 

Xantilfikir    -       

Ohio 

Mlohljraii     ...       ...  .... 

InjiaM 



minou 

Wifloonaiii         -  ........   . 

Hlnneaota  

, 

Xowa                          a.« 

1.20e,822 

42,000 

Miaaonri,  Indian  Territory, 
andoUier  States 

16,047,770 

16,181 

88,782 

1,827,000 

Total 

618,077,668 

671,622 

48,189,951 

6,057,000 

16»701,697 

809^696,600 

Table  ehowing  the  average  yiM  per  acre  and  the  price  per  hushcl,  pcwud,  or  tan,  of  farm 

produotefor  the  year  1882. 


Com. 

Wheat. 

Oata. 

Bye. 

Barley. 

States  sad  Territories. 

Bush- 
els. 

Price 

per 

bdsheL 

Bush. 
eU.. 

Price 

per 

bushel. 

Bush- 
els. 

Price 

per 

biishel 

Bush- 
els. 

Price 
biSSTel. 

Bush- 
els. 

Price 
inSS^eL 

Maine       

29.2 
23.4 
83.9 
21.7 
23.0 
20.1 
27.6 
28.0 
31.3 
18.9 
25.9 
19.1 
14.0 
12.0 
13.3 
9.5 
13.9 
16.8 
18.5 
19.3 
21.6 
24.1 
25.4 
24.3 
81.3 
30.7 
8L3 

94 
95 
92 
06 
77 
76 
70 
50 
58 
53 
53 
68 
65 
80 
60 
55 
60 
68 
46 
42 
68 
52 
62 
59 
48 

1L7 
12.9 
17.9 
17.0 

'"io.'i' 

15.7 
13.6 
13.6 
12.2 
14.0 
9.0 
7.7 
7.6 
7.5 
4.4 
6.0 
4.6 
8.4 
9.1 
7.8 
7.9 
11.3 
13.4 
15.1 
16.8 
16.6 

♦140 

1  85 

127 

1  45 

140 

120 

1  10 

.     1  12 

105 

1  07 

107 

106 

106 

120 

1  08 

125 

112 

123 

125 

98 

90 

01 

05 

00 

OS 

90 

80 

2L4 
84.3 
34.3 
30.7 
27.5 
28.3 
29.9 
29.2 
27.3 
19.5 
16.7 
&8 
0.8 
12.1 
9.5 
0.7 
10.4 
1L5 
16.8 
25.7 
14.8 
1L8 
14.7 
17.1 
26.4 
8L7 
26.8 

50 
59 
58 
52 
45 
47 
45 
45 
44 
47 
48 
50 
66 
75 
60 
57 
60 
64 
51 
41 
45 
40 
46 
87 
85 

11.8 

8.9 

16.1 

16.4 

11.8 

1&2 

12.0 

10.7 

10.2 

8.6 

12.0 

6.7 

6.8 

4.7 

5.8 

6.0 

6.5 

6.2 

8.0 

12.7 

6.0 

6.7 

0,7 

0.8 

12.4 

12.6 

10.8 

♦110 

00 
93 
92 
92 
76 
72 
74 
65 
66 
75 
86 
115 
100 
182 
110 
00 
00 
02 
90 
79 
70 

eo 

65 
65 
67 

18.1 
18.7 
25.6 
21.9 
22.0 
18.8 
24.8 
16.3 
22.7 

♦0  85 

New  Hampshire 

Vermont 

^^87 
86 

Msssachtinetts ......... 

00 

Khode  Island 

85 

Connecticut  ........... . 

00 

New  York  

80 

82 

Pfli^Ylfirlviuila  .,.. T 

80 

Delaware 

Maryland  illllllllll. I! 

26.1 
16.2 
10.2 
14.3 
16.8 

"io'i* 

80 

VlrjflnUi 

80 

North  Carolina 

{tenth  f  ^nnfllif  ft , . . , 

80 
105 

GeoTffia 

100 

pSS?......;:::...;.:; 

Alabama 

110 

MlsslssiDpi . 

Lvnisiawa 

Texas 

18.8 

80 

Arkansas     ..  ...  .... 

Tmneasee  .  .... ...... 

14.2 
21.1 
22.8 
16. 8 
24.# 
26.6 

68 

WftRt  VtnHiH* 

09 

Ki^oky?f^... ... 

09 

Ohio ...... .......  WW'. 

76 

Mtfitfpim  ,    , 

75 

^diana ^ 

76 
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Tahle  ikowHig  the  average  yield  per  acre  and  the  price  per  luskel,  ^— Contmued. 


Con. 

Wheat 

Oati. 

^•. 

Bad^. 

BtAtes  An4  T«Ritoriefl. 

Bnah. 

ela. 

Prioe 
per 

Bosh- 
eU. 

Prioe 
b£heL 

Bnah. 
ela. 

Prioe 
biSL. 

Bnah 
els. 

Prioa 

per 

bnshel 

els." 

Prioe 

lUinoia 

23.0 
28.8 
82.0 
25.0 
29.5 
83.7 
84.0 
28.8 
23.0 
2L7 
20.0 
21.0 
2SwO 
28.5 
86.6 
2L2 
20.8 
28.4 

45 
88 

89 

87 

83 

85 

80 

90 

90 

1  10 

51 

105 

105 

1  10 

00 

80 

17.7 
14.4 
13.0 
.0.8 
11.8 
19.9 
ILO 
13.0 
16.7 
2L0 
16.8 
14.2 
1&9 
16.0 
16.0 
12.0 
15.8 
16.6 
16.0 

82 

70 

85 

67 

67 

90 

85 

120 

94 

140 

80 

140 

146 

160 

92 

83 

120 

40.7 
28.6 
85.7 
8L0 
80.1 
27.0 
23.5 
24.0 
28.5 
30.7 
28.4 

tog 

80 
28 
82 
80 
25 
68 
52 
75 
65 

18.8 
14.8 
15.1 
12.8 
18.8 
22L6 
17.4 
8.8 
17.1 

10  66 
58 
63 

60 
53 
40 
40 
85 
87 

laT 
25.0 
23.8 
22.6 
22.7 
12.8 
23L0 

ia4 

27.4 

.     22.1 

19.0 

.    lao 

ia7 

2a6 

.    2ai 

.    lai 

lai 

85.6 

••s 

'Wifloonffln  ^  •■..«•  *>-««T- 

Mlnneaote^.' 

47 

Iowa 

48 

SiiBMnri 

66 

KnnnM ••••• 

58 

KebiMk* 

42 

C^lifornU ,,.-,,..- 

•7 

flO 

Kevad*  .I!-!!I 

§0 

Colorado..... 

17.7 

00 

02 

Aritona ,- .». 

96 

Dakota ;. 

25.7 
36.2 
88.8 
1&6 
22.8 
40.0 
26.9 

88 

75 
76 
90 
61 
49 
60 

18.8 
18.7 

76 
80 

66 

Tdaho  ..........■■>.■.■■ 

90 

IfnntHia 

1  00 

New  Haxioo 

1  00 

Utah —. . 

WMhlnrtini r 

10.6 
17.1 

80 
86 

86 

68 

Wyoming.... 

StatMMidTenlto. 

liM. 

Bnckwhaat 

Potatoes. 

Haj. 

TobMoo. 

Cotton. 

Bnah. 
ela. 

Prioe 
per 

Bnth- 
eU. 

Prioe 
per 

Tons. 

Priee 

Pounds. 

Prioe 
poond. 

Net 
ponnds 
peraeie. 

Prioe 

New  HampuiTO  - — - 

2a2 
10. 8 
U.7 
12.6 
10.4 
12.4 
12.2 

las 

14.5 
1&6 
14.8 
12.1 
10.6 

76 
66 
90 
85 
80 
76 
86 
78 
60 
70 
06 
00 

100.0 

7ao 

100.1 
87.4 
86.7 
7&6 
80.2 
72.9 
80.7 
72.4 
76.8 
63.8 
65.6 
63.8 
46.0 
44.9 
61.7 
46.5 
44.9 
60.9 
61.7 
65.5 
50.4 
63.6 
66.2 
89.5 
80.6 
84.6 
74.3 
92.8 
84.0 
71.8 
62.8 
84.0 
82:6 
110.6 
9L8 
7&3 
76.0 
10&5 
104.2 
120.0 
90.0 
00.0 
140.4 
90.0 

08 

85 
80 
82 
61 
65 
67 
70 
68 
61 
76 
86 
65 
95 
90 
86 
90 
96 
79 
55 
60 
47 
60 
48 
50 
50 
40 
87 
88 
44 
66 
83 
60 
67 
98 
72 
110 
88 
1  00 
100 
125 
49 
80 

1  10 

.97 
LOl 
LOO 
Lll 
LIO 

.96 
L16 
LOO 
L18 
L02 
LOl 
LIO 
L19 
L12 
L20 
LOO 
L16 
L18 
LM 
L16 
L17 
L20 
L14 
L28 
L22 
L17 
L81 
L26 
L16 
L29 
L22 
L12 
L19 
L24 
L89 
L89 
L88 
L24 
L04 
L16 
LIO 
L07 
L18 
L12 
L14 
Lia 

112  70 
12  76 
1178 
18  00 
17  50 
17  86 
12  26 

17  26 
12  00 
14  26 

18  60 
12  55 
1118 
1160 
10  60 
14  70 
12  00 
14  50 
16  70 
10  76 
18  00 
12  83 

960 
10  00 
900 
1176 
900 
880 
600 
6  76 
626 
760 
400 
826 
18  00 
18  26 
12  60 
18  75 
18  60 
426 
U60 
10  00 
18  00 
000 
14  60 
1?  SO 

t417 
1,486 

"ii'o* 

18.0 
12.6 

...a..... 

.«....•. 

Vennoot.r. 

....a... 

New  York 

1,128 
1,210 
1,180 
1.048 

11.0 
12.0 
ILO 
12.0 



NewJerMj 

** 

........ 

Delawara 

749 
621 
600 
249 

264 

161 
819 

290 

&0 
7.8 
12L0 
18.0 
14.0 
18.0 
16wO 
11.0 

North  CaitkUna 

188 
194 

m 

146 
96 
141 
210 
270 
201 
264 
188 

80  00L8 

as 

ao 

G«orcia 

ao 

Florlaa  ............ 

14.0 

ao 

l/riaalBAfnnf         

ao 

Tiimliiana    ■•••  ..■• 

ao 

Tozaa  .............. 

..... 

807 
664 
740 
512 
821 
996 
600 
806 
746 
928 

14.0 
8.6 
617 

lao 

&0 
7.0 

18.0 
7.0 
8.0 

12.0 

as 

Avkanias  ......  ..•• 

10.0 

TflHTlfllHOf) 

WertVlrglida 

Xontnoky 

a4 

12.1 
9.6 
&5 

16.4 

1L2 
8.6 
11.4 
0.1 
10.8 
12.2 
8.0 
7.9 
22.0 
16.7 

68 
70 
71 
79 
67 
77 
78 
75 
68 
72 
66 
80 
80 
80 
82 

lao 

Ohio..... 

Michinn 

••••• 

IndianaT. 

niinoia 

Wiaoonaiii 

Mlnnnaota 

••«..« 

Iowa   .  ...     ...... 

....••.. 

Mfflwmii.. ....... 

980 

ao 

221 

as 

XaiMM  ............. 

Nebtaaha 





Calilbtnia 

Oraeon. ..•.•••».•.. 

•■•••••.. 

Nevada 

.•••••••• 

■•••.•.. 

Colorado 

Ariioxia 

Dakota 

&1 

70 

...••■.. 

Idaho......... 

Montana 

18L2 

80 

NewMexioo 

TTtah .......... 

......•• 

WaahingUm 

WTvmlnflr.......... 

22.0 

02 

...•a... 
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StatMandTenitoriefl. 

Corn. 

Wheat 

Bya. 

Oata. 

Barley. 

Buck, 
wheat 

Potatoes. 

Tohaooo. 

Hay. 

llCatDe 

$26  86 

22  46 
8187 

20  61 

21  16 
19  80 
2117 
2196 
2191 
11  15 
15  02 

10  12 

7  42 

8  16 
864 
760 
834 
924 

11  10 
1119 

994 
10  12 

14  78 

12  64 
19  41 

18  U 

15  02 

10  81 
15  26 
14  40 

984 
1150 
12  47 

11  52 
24  05 

19  12 
19  58 
18  00 

28  10 

12  75 

29  92 
88  43 

23  82 
18  72 
18  72 

$16  88 
17  41 
22  78 

24  65 

*'24'86* 

17  27 

15  28 
14  28 

18  05 
14  98 

954 
8  16 
900 
8  10 
650 
672 
558 
425 
892 
728 
7  19 
10  78 
12  06 
14  84 
14  67 
14  85 

16  22 
12  96 
10  66 

721 
10  08 

18  88 
787 

1170 

14  19 

25  29 

15  79 

19  88 
12  72 
22  40 
28  20 
18  00 
14  06 

18  69 

19  20 

$12  98 
8  19 

14  49 

15  25 
10  40 
18  98 

912 

7  70 
755 
559 
792 
502 

5  42 
540 
580 
660 
605 
558 
720 

U68 
688 
450 
679 

6  76 
806 

8  12 
724 

10  25 
829 
800 
640 
781 
900 
696 
748 

14  88 

"ii'ii* 

$UTr 

18  86 

17  15 

18  11 
15  95 
14  72 
18  45 
18  72 
12  28 

877 

786 

4  14 

4  70 

605 

622 

727 

624 

655 

9  78 

18  88 

729 

484 

661 

684 

12  14 

1178 

988 

18  02 

9  47 

10  71 

868 

068 

8  10 

587 

18  92 

14  82 

28  02 

18  46 

$15  88 

16  27 
22  02 
19  71 

18  70 

17  87 

19  84 
13  87 

18  16 

**20*m' 
12  96 
8  16 
15  01 
15  80 

$12  12 

12  60 

12  80 

1184 

884 

992 

9  15 

8  75 

10  58 

980 

10  36 

799 

680 

$75  00 
64  60 
68  07 
74  29 
68  56 
62  81 
48  92 

47  88 
46  00 
50  68 
6188 

88  61 
4170 

45  80 
29  25 
42  65 

46  58 

89  52 
40  41 
57  85 

48  74 
80  52 
29  70 
25  19 
89  72 

88  48 
40  86 
42  80 
29  72 
84  15 
8192 
8160 
84  54 
27  72 

49  60 
68  04 

89  96 
54  94 
82  60 
40  47 

104  20 
12000 

90  00 
lift  60 

68  79 
72  00 

"iiio'ii" 

184  21 
179  87 

'"iiiii* 

145  20 

124  30 

125  16 

$12  82 
12  88 
12  43 

Kew  Hampshlze 

Kh  w1f»  TftUnd . . . .  1 . . . . . 

19  98 
19  25 

ConnAotioiit  ..•■....••• 

16  67 

Hew  York 

14  21 

Now  JTeney  ....•...>.. 

17  25 

IVnnwylwiiii.  ....i.... 

14  16 

I^Iawuv.  ....>.- T  ..««■ 

14  58 

Maryland  --.—  - 

44  94 
46  88 
60  00 
82  87 
85  66 
27  18 
82  85 
87  70 

13  68 

VirglBi»r..rT    -       r 

13  80 

KoAhCaroUna 

Soath  Carolina 

G«orcla 

13  30 
12  88 
12  60 

Xloiiffla 

15  14 

AlaKama  ..>«■>>. a>Ba>m 

Ull 

13  80 

MiflslaaipplJ 

16  38 

LoniaiaDa  r>««*r«T-r-rT 

17  27 

Tozaa  ...>■■•■■■■■•■>■• 

15  04 

-      42  98 
47  09 
49  58 
5120 

65  68 
69  65 

66  17 
66  42 
60  60 

11186 

12  86 

Arkannaa  , 

15  21 

TwiwoaociOt  ••■■■•  ■•■■■■ 

066 

14  56 

15  89 
12  60 

18  67 

19  12 
18  00 

18  75 
10  95 
10  86 
14  75 

6  78 
066 
10  99 

16  44 

19  88 

17  48 
17  05 

0  18 
96  66 
29  10 
10  10 
16  28 
24  14 

*"  i'n 

8  47 
682 
671 
10  82 
862 
620 
855 
578 
778 
798 
688 
682 
17  60 
12  87 

"'io'56* 
"ii'ii' 

15  40 

Weat  Yirgixiia 

Kentooky 

10  88 
12  30 

Obio 

11  71 

Mkbigaa , ,  ttx— r,T--T 

13  75 

Indiana..... r  T-T„r,,T 

11  70 

TlllnolA ................. 

11  00 

6  96 

MiOIIMOtar-i- «***r- 

7  42 

Iowa  .••••-••••••••••-• 

6  40 

Mi^miTl 

74  40 

8  61 

4  76 

Heltraaka 

4  03 

Calt^vrpiA 

"■■■*■ 

18  07 

18  42 

Vffvada. ........ ....... 

16  63 

Colnrado  ..•••■r>f-.-r.**x 

17  05 

Arinma  ■■*■■.«■•  •«»«.« 

** 

19  24 

Dakota — 

10  86 
10  96 

"Yio" 

14  68 

077 
27  16 
29  47 
14  85 

18  60 

19  60 
18  46 

4  98 

T<Ia]ia 

13  68 

T^^ntMl* T 

10  70 

KffwMfixlooTT-T,,,,  -- 

21  24 

XTtah 

*'"■■■■" 

10  08 

'Waakingtofi . . . . .  T .  r . .  B 

16  58 

Wyomink t 

14  12 

TiMilm  T?«-Ht>o^ 

TM$  8h<nring  the  average  cash  value  per  acre  of  ihe  eeredla,  poiaioee^  tobaooo^  and  luLy  oj 
the  farm,  taken  together ,  for  the  year  1882. 


Statei. 


Average 
value  per 
acre. 


Statea. 


Average 

value  per 

aece. 


Kew  Hampahire 

Veimont 

Kasaaehuaetta .. 
BhodeLsland... 
Gonneetieat .... 

New  York 

NewJeraey 

Pennsylvania... 

Delaware 

Maryland 

Yiridnia 

North  Carolina.. 
South  Carolina.. 

Georgia 

Ploriaa 

Alabama 

HisaiMippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia.. 
Kenlooky 


$15  18 

15  42 

16  90 
22  82 

9  86 
20  05 

16  48 

17  00 
16  05 
12  34 
15  29 

10  77 
828 
794 
799 

7  67 

8  03 
8  97 

11  50 

11  32 
907 
943 

12  35 
14  45 


Obio , 

Miohigan  .................. 

Indiana.... ....... .•••..... 

lUinois 

Wisconsin 

Minnesota 

Iowa 

Miasonri 

Kansas.. ....... ••........■■ 

Nebraska • 

Caliiomia 

Oregon.... 

Nevada , 

Colorado 

Arlaona 

Dakota 

Idaho 

Montana 

New  Mexico 

Utah 

Washington , 

Wyoming. 

Average  xor  United  States 


$15  78 
15  30 

14  28 

12  23 
11  46 
10  54 

868 

10  90 

11  14 
888 

13  55 

15  56 
20  69 

17  72 

20  47 
10  55 

21  80 

19  10 

20  13 

18  56 
18  34 
18  69 

12  22 
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RfiPOBT  OF  THE   COMMISSIONER  OF  AQBICULTURE. 


A  general  swtmwfi  ikoving  ike  estimated  quanHtiss,  number  of  aeree,  and  aggregate  value 
of  the  erops  of  the  farm  in  1882. 


Prodaoto. 

Quantity  pro- 
duced. 

Kumher  of 
acres. 

Value. 

Indian  corn 

...bnahola.. 

BwheU. 
L  617, 035. 100 

604.185,470 
29, 960.  Oa7 

488,250  610 
48,  953,  926 
11.  019.  353 

170,972,508 

66,660.646 

87,067,194 
3,237,889 

18,494.691 

3,272.103 

847. 113 

3,171,636 

$783,  M7. 175 

444,602.125 

16,430,104 

182,078,022 

30. 768, 015 

8.038,863 

"Wheat 

.., do 

Rye 

Oau 

Barley 

Buckwheat 

•  •*«•.•.••«■•..«.  QO  .  ■  a  ■  • 

do 

do 

do 

Potatoea 

do 

96.304.844 

Total 

2, 870, 367, 004 

128, 740, 171 

1.563,903,237 

.....■■.•..■■..TMMinde.. 

Tobacco..... ■...■■■  ■••... • 

613, 077, 558 
38, 138,  049 

671,522 
82,339.585 

43, 180, 051 

Haj 

-. tons.- 

860,058.158 

Grand  total 

161.761.298 

1, 977, 146. 946 

Table  showing  the  average  yield  and  ea$h  value  per  acre,  and  price  per  bushel,  ]^ound^  or 
tan,  of  farm  products  for  the  year  IsSSi, 


Products. 


Average 

yield  per 

acre. 


Averaice 
price  per 
busheL 


Average 

value  per 

acre, 


Prodnots. 


Average 

yield  per 

acre. 


Average 

price  per 

bushel, 

pound,  or 

ton, 


AveraKS 

raloepar 

acre. 


Indian  ooni .  boaheU 

wheat do.. 

,Bye do — 

Oats do.. 

Barley do.. 


34.6+ 
13.64- 
13.44- 
26.4- 
21.5+ 


$0  48.4+ 
88.2- 
61.5+ 
37.6- 
62.8+ 


$11  01 

12  00 
8  24 
964 

13  60 


Bnckwheat.bushels, 

Potatoes do... 

Tobacco pounds . 

Hay tons. 

Cotton pounds. 


13.1  +10  72. 

78. 7  +       55. 7-  - 
764.0+        8. 
1. 18+  0  7a 
186      +         0.0- 


$0  48 
43  84 
64  18 
1145 
18  43 


FABM  ANIMALS. 
NUMBERS  AND  VALUES. 

The  increase  in  nnmber  of  popnlation  and  advance  in  price  of  meat 
have  had  a  stimulating  effect  upon  the  stock-growiug  industry.  The 
mild  weather  of  the  winter  of  188i-'82  was  also  very  favorable  to  in- 
crease of  numbers  on  the  Western  ranges  and  in  the  Southwest,  by 
avoidance  of  losses  which  in  some  winters  largely  couiiterbalance  the 
natural  increase,  lumbers  of  cattle  remain  nearly  stationary  east  of 
the  Mississippi.  There  has  been  in  operation  a  strong  tendency  in  the 
Northwest  to  reduce  the  area  in  wheat  and  extend  the  breadth  of  corn 
and  pasturage.  It  i3  a  healthy  tendency,  sustaiued  by  the  fact  of  su* 
X>erior  profit  in  production  of  beef  and  milk,  and  encouraged  by  the 
uncertainty  of  wheat-growing  and  reduction  of  rate  of  yield  under  the 
rigime  of  continuous  wheat-culture.  There  has  been  a  great  advance 
in  Dakota,  Wyoming,  Montana,  and  New  Mexico. 

The  increase  in  prices  has  been  rapid  in  the  Territories  during  1882 
and  1883.  The  isolation  of  the  public  lands  has  been  invaded  by  new 
railroads  in  the  Northern  and  in  the  Southern  Territories.  Fertile 
nooks,  watered  by  springs  and  streams,  capable  of  irrigation  for  the 
production  of  bay,  have  been  brought  to  light  and  made  the  centers  of 
new  ranches.  The  plains  and  mouutains  of  the  great  West  have  been 
traversed  for  locations  suitable  for  ranch  enterprises.  The  abundance 
of  money  seeking  investment  and  the  low  rate  of  interest  prevailing 
have  had  the  effect  to  stimulate  the  hitherto  profitable  business  of  stock- 
growing  and  increase  the  competition  for  herds  of  cattle  and  advance 
prices.  In  other  words,  stock  in  ranches,  as  well  as  railroad  stock,  has 
been  watered.  To  such  extent  has  the  rise  in  prices  been  carried  that 
calves  are  brought  from  the  States  by  thousands,  yearlings  and  two- 
year-olds  are  purchased  in  the  Gulf  States  and  driven  in  large  num- 
bers through  Arkansas  and  Indian  Territory  to  the  mountains.  Strange 
as  it  may  seem,  these  classes  of  stock  are  worth  more  in  Colorado  and 
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Wyoming  than  in  anv  oiher  part  of  the  United  States.  In  this  state- 
ment quality  most  of  coarse  be  considered,  and  comparison  made  be- 
tween animals  of  the  same  grades.  This  anomaly  grows  out  of  the 
large  profits  in  grass-fed  beeves  of  the  plains,  in  the  margin  of  profit  in 
producing  four  year-old  beeves  from  yearling  stockers.  Though  the 
price  of  the  former  must  ever  be  lower  at  Pine  Bluft'  than  at  Chicago, 
the  value  of  common  yearlings  may  be  greater  in  Wyoming  than  in 
Ulrnois,  and  the  ranchmen  still  make  a  profit.     ' 

The  annual  returns  of  cattle  are  made  in  January.  These  estimates 
are  based  upon  the  reports  of  January,  1883.  The  number  and  value 
in  the  aggregate  are  thus  stated : 

TdbU  ahnoing  Ihe  eaiifnated  nutkbere  of  farm  stock  expressed  as  a  percentage  of  (he  numbers 
ef  the  previous  years  ;  also^  average  of  actual  prices  in  January,  1883. 
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Maine 

New  HunpshSie. 

Vennont 

Mftttsehasetto... 
Kliodelsliuid.... 

Connecticut 

New  York 

New  Jersey..... 
PeiUMiylvanl*.... 

Delaware 

Marriand , 

Vln&ia -. 

Nortb  Carolina . , 
South  GaroUn*... 

Georiria , 

Florida 

Alabama , 

Hlsaiseippi 

Louisiana.,  p 

Texas 

Ailcansaa 

Tennessee  ....... 

West  Virginia... 

Kentooky 

Ohio 

Michigan , 

Indiana 

Illinois , 

Wisconsin 

Minnesota 

Iowa 

Missouri , 

Kansas 

Nebraska 

California 

Oregon , 

Nevada 

Colorado 

Arizona 

Dakota 

Idaho 

Montana 

Now  Mexico .... 

Utah 

Wasliington.... 

Wyoming > 

IndlanTI; 


Pr.eL 
XOl 
102 
100.2 
100.6 
100.5 
101 
101 
101 
102 
100 
101 
100.2 
101 
102 
101 
103 
101 
101 
100.6 
105 
104 
101 
100.8 
100.3 
100.4 
103 
101 
100.5 
104 
107 
105 
102 
106 
108 
100.5 
107 
106 
106 
107 
120 
102 
106 
104 
105 
107 
110 
125 


127  42 
28  88 
28  58 
8893 

84  00 
81  25 

85  00 
38  80 
38  17 
30  00 
85  17 

28  80 

27  54 
80  92 

29  23 

25  83 
24  00 
24  50 
16  07 

18  00 
21  90 
80  29 

28  34 
3174 
85  51 
84  72 
32  03 
32  10 
32  84 
34  48 

30  98 

26  56 

24  56 

27  94 

19  33 

30  00 

14  38 

20  05 

15  GO 

31  33 

25  00 
25  00 

16  00 
19  37 
27  50 
15  00 
10  00 


$42  69 

45  11 
4126 

65  00 

66  67 

64  50 
57  34 
62  15 
6168 

67  50 

65  36 

46  95 
43  65 
60  17 

47  14 
43  83 

87  79 
86  97 
28  93 

19  00 
81  71 

45  24 
43  29 

46  88 
67  55 
55  65 
60  65 
49  15 
64  66 
60  80 

47  61 

88  39 
37  86 
40  42 
31  U 

49  00 

20  75 
39  89 
22  00 

50  00 
25  00 
39  25 
25  33 
84  50 
42  50 
20  00 
16  00 


163  88 

66  11 

64  00 

87  86 

81  00 
75  00 
83  66 

88  97 
87  28 

82  50 
79  64 
68  34 

65  37 
71  85 
68  81 

67  08 

57  92 

52  35 
35  20 
28  50 
44  38 
64  27 

62  29 
64  30 
81  22 
81  25 

71  24 

72  73 
79  86 
75  36 

68  74 

53  24 

64  93 
67  24 
47  25 

63  00 

26  25 

58  75 

27  50 

73  33 
35  00 

65  75 

89  17 

54  83 

59  50 
30  00 
20  00 


189  19 

90  00 

96  08 
12143 
125  00 

91  67 
113  30 
U4  27 
113  91 
110  00 
103  93 

88  42 
85  54 
100  28 
96  54 

102  08 

85  00 

86  86 
67  16 
42  27 
72  90 
85  05 
84  48 
96  24 

108  52 
iro  40 

103  62 

107  23 

108  24 
107  18 

95  70 
72  67 
76  29 

102  12 
71  19 
80  00 
62  00 
76  71 
40  50 

102  31 
50  00 
75  50 
55  83 
74  58 
98  64 
40  00 
60  00 
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100 
103 
101 
100 
100 
100 
100 
101 

loas 

101 

ioa2 

100 

102 

100 

103 

103 

103 

100 

103 

105 

102 

103 

102 

110 

104 

100.5 

101 

108 

104 

104 

101 

103 

109 

104 

101 

103 

108 

112 

110 

100 

101 

109 

102 

112 

100 

110 


$17  50 
80  00 
28  00 

36  00 

82  00 
80  00 
85  88 
35  75 

41  76 
38  00 

37  14 

83  96 

32  07 
87  50 
85  23 
24  37 

80  00 
28  96 
23  83 
23  27 
27  56 

42  02 

33  64 
41  45 

38  24 

84  44 

37  40 

38  38 

85  94 
89  58 
37  21 
84  50 

81  92 
33  93 

82  11 
26  67 

26  67 

27  50 
12  00 
32  88 


130  00 
60  00 

47  00 
60  00 
58  00 

48  00 

50  38 
57  50 
68  61 
62  00 
67  86 

66  53 
60  95 

57  75 
56  25 

38  12 

47  00 
43  41 
85  22 
83  70 

39  45 
60  02 

51  06 

58  92 

67  32 

56  67 

57  08 
66  17 
57  36 
60  87 
57  57 
6102 

48  25 
50  22 

47  71 
4167 

40  00 
43  37 
18  00 

48  57 


142  50 

70  00 

69  00 

80  00 

76  00 
65  00 
72  63 

JOl  87 

77  30 
90  00 
9150 
82  86 

78  45 
86  36 

81  58 
76  91 

71  00 

64  84 
67  80 
48  68 

67  44 
84  01 
76  43 

82  36 

80  47 

81  11 

79  90 

80  68 

86  00 
88  64 

83  70 

72  28 

70  13 
75  10 

68  67 

65  00 
56  67 
63  52 

87  50 
75  71 


41  67 
22  50 
22  00 
82  50 


60  00 
35  00 
39  00 
46  25 


81  67 
40  00 
06  00 
65  00 


96  00 


60  00 


76  00 


$88  38 

100  00 
06  00 

110  po 
105  00 

105  00 
121  » 
13198 
123  67 
180  00 
129  17 

101  97 

97  1$ 
113  61 
U0  79 
112  73 
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91  1» 
87  26 
66  63 
84  40 

103  21 

96  73 

106  32 
108  68 

111  11 

104  56 

105  16 

121  38 

122  61 
110  92 

95  24 

98  16 

106  56 

95  47 
91  67 

97  50 

96  68 
66  00 

115  00 
75  00 

156  67 
62  50 

93  83 
108  83 

75  00 
125  00 
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State*  and  Territories. 
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126 
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110 
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266 
3  40 
3  29 
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8  12 
3  31 
8  85 
8  10 
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8  10 
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1  04 
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1  80 
1  03 
122 
1  27 
124 
1  70 

1  24 
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206 
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288 
286 
221 

2  10 

1  99 
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2  14 
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2  01 
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200 
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8  89 
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1  86 
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2  00 
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2  85 
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8  42 
8  61 
8  14 
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800 
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687 
600 
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898 
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890 
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15  00 
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986 

18  68 
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Table  showing  the  eaimaUd  total  number  and  total  value  of  ea<^  kind  of  live  itoch,  and  the 
average  prioei  in  January ,  lb83. 


States  and  Terrltoiioa. 


Maine 

Kevr  Hampshire 

Vermont , 

Massachusetts., 
llhode  Island.... 

i/ouneoiicut 

New  York 

"Sew  Jersey , 

Pennsylvania 

Delaware 

Maryland 

Tiriiinia 

North  Carolina. 
8outh  Carolina.. 

Georfcia , 

Florida 

Alabama 

MisHissippi , 

Louisiana 

Texas 

Arkansas 

Tennessee 

TVest  Virginia.., 

Kentaoky ^ 

Ohio ?. 

Michigan 

Indiana 

Illinois 

TTisconsin 

Minnesota 

Iowa 

Missouri 

KanASs 

N«^»rai«ka 

California 

Or^on 

Nevada .-. 

Colorado 

Arisona 

Dakoto 

Idaho 

Montana 

Now  Mexico 

ITtah 

Washington 

Wyoming 

Total 


Mnlea. 


Average 

Yalae. 

89,613 

$72  26 

#8.475,435 

301 

pnce. 

85  65 

$25,781 

47,947 

71  45 

3.425,813 

88 

80  00 

7,040 

76,119 

72  29 

5.  502,  643 

295 

90  77 

28,777 

60, 225 

102  14 

8, 151,  381 

247 

112  00 

27,664 

9.758 

100  95 

985, 070 

46 

111  00 

5,106 

4C,  297 

83  57 

3.  869,  040 

544 

110  00 

59.840 

CL%  627 

91  98 

57,  269,  2:n 

5,082 

106  73 

542.402 

88,687 

99  48 

8,  822,  583 

9,286 

U7  65 

1,092,498 

546,980 

90  47 

49,  485,  281 

23. 213 

106  07- 

2,462,203 

21,999 

85  32 

1,  876,  955 

4,001 

100  32 

401,380 

119,212 

80  37 

9,  581,  068 

12,712 

103  14 

1.  311, 11« 

221,  468 

71  25 

15,  779, 595 

34,002 

98  40 

8.345.707 

135.698 

.  72  30 

9,  810, 965 

82.281 

01  06 

7,541,876 

61.564 

78  56 

4.  836, 468 

69.028 

95  61 

«,509.7«7 

99,704 

76  17 

7, 594, 454 

133.003 

07  35 

12,047.842 

34.956 

75  20 

1,  876, 691 

10.  586 

08  31 

1,040.710 

116,240 

69  92 

8,127.501 

125, 961 

80  26 

10,100.6m 

114,506 

72  61 

8,318,637 

135,008 

80  85 

10.915^807 

106,  475 

65  58 

6, 917, 050 

74,343 

77  47 

«.  750, 382 

880,260 

37  68 

83, 168, 197 

143.386 

52  50 

7.527,T«5 

156,  752 

56  96 

8,928,594 

96.008 

67  00 

18,4]3!316 

269.318 

65  17 

17, 551, 454 

176,427 

76  01 

125,  257 

65  27 

8, 175, 524 

6,349 

75  40 

478.715 

370, 028 

70  65 

36,142,478 

116.107 

74  17 

8,611,066 

717, 242 

76  77 

55,062,668 

20,572 

83  83 

1,724,551 

400,005 

78  91 

31. 564, 395 

5.339 

94  45 

504,260 

593,131 

72  85 

43, 209, 593 

51,779 

81  77 

4.283.M9 

1,017,915 

75  38 

76,  730, 433 

123,265 

82  65 

10.187,862 

377,  521 

76  39 

28,  838,  829 

7,423 

05  04 

705.482 

289,056 

77  26 

22,  332, 467 

9.755 

07  07 

046,018 

856,  897 

73  99 

6:^401,809 

47. 124 

01  59 

4.316.087 

687,943 

58  98 

40.  574, 878 

194.917 

68  00 

13,254.856 

488,734 

61  22 

29.  920.  205 

70,  824 

82  12 

5.816.067 

258.  Wk> 

76  29 

19,  748. 887 

23,  :{25 

00  51 

2.  Ill,  146 

240,  567 

54  89 

13.  204,  723 

30.066 

70  98 

2,134,085 

r.U\  450 

58  58 

7.  9.14,  661 

2,860 

68  58 

106,1210 

87.100 

50  51 

1,  873,  921 

i,:«9 

69  45 

92,004 

47,700 

62  39 

2, 976,  003 

8, 132 

90  45 

283.280 

7,704 

55  00 

423, 720 

l.(HW 

65  00 

69.160 

72.0J0 

73  23 

5,  272,  560 

3,520 

96  02 

341,158 

28,400 

60  00 

1. 704, 000 

780 

70  00 

54.800 

39.900 

61  06 

2, 436,  294 

929 

06  00 

80.26B 

16.640 

42  92 

714. 189 

10,  082 

53  24 

538,766 

44.100 

48  5;i 

2, 140. 173 

8,060 

70  27 

215.026 

55.649 

61  30 

8,410,732 

WO 

05  54 

80,254 

.14,860 

60  20 

893,970 

780 

78  00 

60.840 

10.^8,111 

70  50 

765^041.808 

1,871,079 

70  40 

148,732.380 
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Table  showing  the  estimaUd  total  number  and  total  value  of  each  kind  of  live  etock,  and  the 
average  pincee  in  January,  1883. 


Sates  and  TorritorieB. 


Milch  cowB. 


Ktunber. 


Average 
price. 


Value. 


Oxen  and  other  cattle. 


Number. 


Average 
price. 


Value. 


Maine 

Kew  Hampshire . 

Vermont 

Maasachusetts... 
Khodeluland.... 

I  Connecticut 

NowTork 

New  Jersey 

Pennsylvania.  ... 

Delaware 

Maryland 

Viiiinia 

Nonh  Carolina. .. 
South  Carolina... 

Georgia 

norida 

Alabama ^ 

Mississippi. 

Louisiana 

Texas 

Arkanaaa- .^ 

Tenneaaea ....... 

West  Virginia... 

Kentucky 

Ohio 

Michigan  •••••«. . 

Indiana.... 

lUinoia 

Wisconsin 

Minnesota 

Iowa • 

Missouri 

Sansas 

Nebraska 

California 

Oregon  

Xerada 

Colorado 

Arizona 

Dakota 

Idaho 

Montana 

New  Mexico 

Utah 

Washington..... 
Wyoming 


162.054 

92,385 

225.  ftOl 

152. 609 

21,  &32 

121,000 

L,  481, 278 

159,  773 

867,  Oil 

27,666 

123, 516 

245,353 

236.706 

140, 574 

821, 406 

43,447 

276,899 

277,605 

147,889 

660,716 

257,752 

906,810 

158,214 

804,720 

774, 253 

400,077 

499. 795 

883,318 

617, 217 

821,868 

L,  014, 091 

681, 379 

487,901 

226,145 

214,280 

62,491 

14,980 

89,195 

10,044 

60,750 

15,400 

18,960 

16,795 

85,070 

81, 200 

8,916 


$32  08 
32  00 
30  83 
30  29 
86  00 
34  71 
37  93 

30  63 
85  89 
32  50 
80  07 
22  11 

17  18 

18  89 
17  18 

14  12 

15  46 

16  60 

19  97 
22  64 

21  51 

22  60 

28  91 

80  25 

85  00 
84  87 

81  55 
83  01 
83  20 
80  88 
80  85 
25  22 

80  80 

82  18 

86  17 

31  43 
30  OO 
30  08 

23  60 
30  84 
36  00 

87  00 

29  33 
28  17 

81  86 
25  00 


H  877, 802 

2,956,320 

6, 848, 544 

5,099,544 

787, 762 

4,200,118 

56, 184, 875 

6,331,804 

31,117,025 

89^896 

8,714,096 

6,424,756 

4, 066, 609 

2,655,448 

6, 521, 755 

613,472 

4,280,859 

4, 608, 243 

2, 953, 343 

14, 958, 588 

5, 544, 246 

6, 903, 225 

4, 573, 967 

9, 217, 780 

27,098,855 

13, 950. 685 

15. 768, 532 

29, 158, 827 

17,171,604 

9, 923, 844 

81,284,707 

17, 184, 378 

15, 027, 861 

7, 277, 346 

7, 750, 508 

1,964,092 

589, 280 

1,581,741 

236,034 

1, 873, 630 

554,400 

616,620 

463,267 

987,92^ 

978,432 

97,800 


179, 923 

144, 678 

187, 933 

110,605 

13,563 

118, 167 

894.991 

70,654 

875.994 

26,005 

186,855 

441.232 

428.069 

228,295 

698,834 

660,000 

484,960 

483,604 

285,898 

4,410,00(^ 

429,465 

486,504 

-  289, 619 

603,927 

1, 028, 101 

607.002 

842,926 

^,428,064 

689,640 

414,645 

1,917,461 

1,376.378 

1. 280, 000 

L 190, 000 

675, 000 

615,000 

212.000 

696.000 

145.000 

220.000 

105. 000 

690,000 

875,000 

103,000 

117,300 

780,000 

610,000 


$31  62 
83  15 

32  89 
34  28 
3G  10 

33  44 

34  16 
33  88 
29  76 

28  36 
25  92 
20  07 
10  68 
10  23 
10  00 

9  11 
10  47 
10  84 
10  98 

14  79 
12  66 

15  02 

23  16 

24  69 
80  59 

29  36 

25  79 
25  84 
25  62 
24  86 
24  76 
20  35 

24  67 

25  58 
27  48 

22  18 

18  00 

26  95 

19  00 
26  49 
25  00 
25  10 
19  26 

23  02 
23  99 
23  46 
14  08 


$5. 689, 165 
4, 796, 076 
6,181,116 
3,791,539 
489,624 
3,951,504 
30, 572, 893 
2, 393, 758 
26, 069, 581 
787, 502 
8, 547, 282 
8,855,526 
4,671,777 
2,335,458 
6,042,285 
6,101«600 
6,077,426 
4,609,183 
8, 139, 160 
65, 223, 000 
5^497,027 
7,292,270 
6.705.260 
12,441,058 
81,449,610 
14, 885, 579 
21,739,062 
36,901,174 
17,668,677 
10, 808, 075 
47,476,834 
28, 009, 191 
31, 677, 60O 
30,440,200 
15, 801, 000 
11,422,700 
8,816.000 
18,767,200 
2,755,000 
6,827,800 
4,876.000 
14,809,000 
7,222,600 
2, 371, 060 
2,814,027 
18,288.800 
7, 180, 800 


Tottf •^.. 


18,126,685 


80  21 


896,576,405     28,046,077 


21  80 


611,649,109 
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Table  showing  the  estimated  total  number  and  total  value  of  each  kind  of  live  stocky  and  the 
average  prices  in  January,  1883 — Continued. 


StifttM  and  Territoiiet. 


Shoop. 


Kumbcr. 


Average 
price. 


YalQA. 


Host. 


Number. 


Average 
prioe. 


TalTMw 


ICaise...! 

New  Hampahire .. 

Vermont 

Haaaaohnaetta . .  . 

Rhode  Island 

Connecticat 

New  York 

New  Jersey 

Pennsylvania . . .  . 

Delaware 

Maiyland........ 

Virginia 

North  Carolina... 
South  Carolina... 


Georgia., 
Florida.. 


Kissisa^pi 

Loniaiana...... 

Texas.'. 

Arkansas' 

Tennessee 

WestVirgfaiia. 

Ken  tacky 

Ohio 

Michigan 

Indianna 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missoaii 

Kansas 

Nebraska 

California 

Oregon. .«..••.. 

Nevada 

Colorado 

Ariaona 

Dakota 

Idaho 

Montana 

New  Mexico... 

Utah ..... 

Washington.... 

Wyoming, 

Indian 


597,236 

211,804 

448,712 

69.346 

21,729 

59.425 

1. 732, 382 

117,008 

1,803.336 

22,077 

173, 760 

602,262 

466,162 

120, 078 

532,760 

102,  OOO 

350,944 

293. 477 
128, 849 

7,  877, 5<K) 
239, 256 

675. 478 
684,^25 

1, 000, 169 

5, 050,  541 

2,436,700 

1, 122, 031 

1,149,006 

1, 263, 677 

281,085 

497, 161 

1,453,019 

747,008 

324,  111 

6, 007, 680 

2, 403, 157 

367,000 

1, 212, 000 

602,000 

140, 000 

125,000 

405^000 

3,  960, 000 

513,000 

390,000 

520,000 

55.000 


$3  10 

3  21 

4  56 

3  87 

4  00 
885 
4  08 
4  44 
3  64 
3  36 
8  67 
2  73 
1  39 
175 
1  59 
1  77 
153 
1  61 

1  69 

2  40 
1  80 

1  82 

2  67 
265 

3  11 
8  21 
283 
2  87 
258 
2  79 
282 
203 
240 
2  45 
2  02 
2  15 
2  09 
222 
2  10 
2  98 
2  60 
304 

1  50 

2  80 

2  45 

3  06 
.2  00 


$1,841,888 

679, 891 

2, 046, 127 

268.369 

86,916 

228,786 

7, 067, 915 

519, 516 

6, 564, 143 

74, 179 

637,699 

1,371.175 

647,065 

210, 136 

847.088 

180,540 

536,944 

472, 498 

217, 755 

18, 906,  UOO 

430,  661 

1,  229,  370 

1, 828,  750 

2,650,448 

15,707,183 

7,822.096 

3, 177, 045 

3,300,230 

3, 518, 287 

784,727 

1.401.994 

2,951,456 

1,702.819 

■:94,072 

11, 033, 514 

5, 166, 788 

767,030 

2, 690, 640 

1,264,200 

417,200 

325,000 

1, 231, 200 

5,  940. 000 

1, 179,  900 

955.500 

1,  591,  200 

110, 000 


71,416 

54.511 

74,864 

80.008 

14.405 

62,406 

7U.238 

214.688 

1,060,856 

46,740 

825,418 

773,864 

1,811,821 

584,601 

1,412,604 

820,000 

1,S25,584 

1,070.260 

504,439 

1,953,180 

1, 250, 513 

1, 988, 753 

404  406 

1,916,587 

2,714,112 

934.184 

2,724,883 

8, 970, 764 

1,162,238 

424,057 

6,107,445 

8,882,020 

1,084,646 

1,526,823 

856,000 

168,954 

12,000 

12,100 

9.^00 

109.600 

23.600 

17,200 

19.300 

22,500 

50,800 

786 


$1187 

$847,708 

12  13 

-61,218 

1167 

78.663 

14  31 

W,793 

13  39 

K.883 

10  88 

47,774     • 

10  96 

56,848 

12  75 

37.272 

024 

02,800 

780 

B4.572 

704 

88,770 

586 

17,011 

4  15 

«4,0^ 

4  84 

87,168 

464 

06,020 

2  76 

BO,  000 

4  84 

16,818 

4  05 

84,560 

480 

17,088 

308 

78.602 

888 

U,090 

556 

57.467 

502 

94,084 

678 

82.044 

807 

D2,884 

8  45 

B3,855 

764 

14,286 

746 

21.890 

0  76 

13.443 

7  45 

60,225 

802 

81,700 

556 

14,635 

857 

08,416 

706 

58.511 

7  14 

11,840 

5  40 

27,557 

U40 

86,800 

1158 

40,118 

800 

73.600 

8  81 

065.576 

1100 

250,600 

10  60 

182.320 

10  80 

208,440 

12  42 

270,450 

542 

272.636 

10  50 

7,784 

Total. 


40, 237, 291 


7^ 


124, 365, 835 


43,270,086 


6  75 


201,051,221 


WINTEEING  OF  FAEM  ANIMALS. 

CONDITION  IN  APRIL,  1883. 

At  the  close  of  each  winter  an  investigation  is' made  to  ascertain  the 
degree  of  immunity  from  disease  enjoyed  by  stock  during  the  previous 
year,  and  their  condition  on  emerging  &om  <^  winter  quart^."  So  large 
a  x>ortion  of  the  cattle  and  sheep  are  unhoused  that  their  condition 
depends  on  the  comparative  severity  of  the  winter  and  the  character  of 
their  winter  feed  as  well  as  upon  their  status  at  the  beginning  of  the 
winter  months.  It  is  probable  that  more  losses  occur  on  the  plains  in 
a  moderate  winter  preceded  by  a  summer  and  autumn  range  on  which 
the  grass  is  poor  or  too  closely  fed,  than  in  a  severe  winter  entered  upon 
by  cattle  in  high  condition.  > 
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H0E8ES. 


GOie  usual  returns  of  April  showed  that  the  condition  of  horses  through- , 
out  the  country  was  unusually  good.  Health  and  medium  conditiidli 
were  nearly  universal.  There  were  in  all  parts  of  the  country  mild  ciases 
of  pink-eye^  or  colds  and  inflammations  popularly  known  under  thftl;  name. 
The  fjEktal  cases  were  few,  and  were  x>ei:haps  more  num^tt^  than  else- 
where in  Maine,  I^ew  York^  Pennsylvania,  South  OaroUna,  Mississippi, 
Texas,  Tennessee,  Indiana,  and  Michigan.  SkUl  in  the  care  o^the  sick 
animal  gained  by  experience,  a  dry  winter,  aiid  abundant  food  have 
unitedrto  prevent  death  and  maintain  Qouoition.  Fatal  diseases  were 
few.  In  Hamilton  County,  Nev;  York,  there  were  some  deaths  from 
inflammation  of  the  lungs.  In  Camden,  "Sew  Jersey,  overworked  and 
poorly-cared-for  horses  have  suffered  from  epizootic,  and  fatal  cases  of 
disease  induced  by  the  water  drank.  The  malady  disappeared  witii  a 
change  in  the  drinking  water.  In  Pennsylvania  deaths  fix>m  lung  fever 
occunred  in  Juniata  County,  glanders  in  Allegheny,  quinsy  in  Olaiion, 
and  an  obscure  disease  iu  Jefferson.  Bots  were  &tal  in  ChoctawJLJnion, 
and  Tate  Counties,  Mifisissippi.  In  Louisiana,  colic,  charged  to  Western 
com,  was  fatal  in  Kichland  and  Bed  Biver.  Impoverishment  fSrom  lack 
of  food  was  noted  in  parts  of  Texa«. 

In  Clark  County,  Illinois,  the  ^<  Texan  itch,"  deemed  contagious,  pre- 
vailed,  in  which  tiie  affected  animal  may  linger  for  a  year,  but  death 
invariably  occurs.  The  same  disease  was  reported  in  Clarke  County, 
Iowa.  In  Louisa  County  ^^  50  x>er  cent,  of  focJs  failed  owing  to  pink-eye 
•  in  1882."  GFlanders  was  reported  in  Morrison  County,  Minnesota^  and 
somethinc^xesembling  it  in  Amador,  California. 

CATTLE.  \ 

The  reports  of  the  comparative  condition  of  cattle  and  extent  of  shel- 
ter for  them  in  winter  showed  a  high  state  of  health  and  flesh,  with 
rare  exceptions.  In  Few  England  and  the  I^orth  Middle  States,  fieom- 
era  protect  stock  against  the  rigors  of  the  winter.  In  Maryland  and 
Virginia  the  practice  is  not  so  general,  nor  the  provision  so  thorough, 
though  few  owners  leave  their  milch  cows  exposed.  A  Yirginia  corre- 
spondent speaks  of  the  ^improvident  and  unmerciful  neglect"  which 
leaves  three-fourths  of  the  animals  to  the  mercy  of  a  capricious  winter. 

In  the  Southern  and  Southwestern  States,  where  the  milder  winters 
and  lower  value  of  cattle  limit  attention  to  the  advantages  of  shelter, 
there  is  claimed  to  be  a  growing  tendency  to  make  some  provision  of 
food  and  shelter,  and  the  condition  of  cattle  proves  the  wisdom  of  the 
new  custom.  Improved  breeds  imported  into  South  Carolina,  Louisi- 
ana, and  Texas  for  dairy  purposes  are  carefully  sheltered.  The  native 
animals  reoeive  less  attention.  February  and  March  were  unusually 
cold  in  Georgia  and  Texas,  causing  some  deaths  in  Worth  County, 
Georgia,  and  impoverishment  in  De  Kalb,  McDufSe,  Berrien,  and  Fan- 
nin. In  Texas,  the  Earnes  County  correspondent  estimates  the  losses 
from  stress  of  weather  in  February  at  10  per  cent.;  3  per  cent,  were 
frozen  in  Menard,  and  <^  losses  were  heavy  "  in  Austin.  There  was  also 
damage  from  lack  of  protection  in  Angelina,  Williamson,  Chambers, 
Galveston^  Llano,  Bandera,  Tarrant,  Brazoria,  and  Jefferson.  In  Ala- 
bama and  Mississippi  shelter  is  unusual,  but  food  was  plenty,  and  there 
were  few  loAg  or  severe  storms,  and  vigor  and  flesh  were  not  diminished 
by  the  exposure,  except  in  iBulIock  and  Baldwin  Counties,  Alabama. 
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Condition  of  stock  in  Arkansas  and  Tennessee  was  better  than  nsual. 
Storms  did  injury  in  some  counties,  but  in  others  cattle  wintered  better 
than  in  ordinary  seasons.  In  both  States  winter  protection  is  increas- 
jng.  In  West  Virginia  shelter  is  not  common  except  that  provided  by 
li.^;ure,  and  high  condition  in  spring  is  unusual.  In  Ohio  and  Michi- 
gan tLe  localities  that  show  no  provision  against  storm  are  small  and 
rare.  Peoil  was  abundant  and  stock  in  unusual  condition  of  flesh  and 
health.  In  is^^ntucky,  Illinois,  and  Indiana  shelter  is  not  so  general, 
al  though  few  cofiii ties-report "  spring-iK)or"  cattle.  In  Wisconsin,  Iowa, 
and  jVrinnesota,  wberb  shelter  is  a  necessity,  stock  was  vigorous  with 
hardly  an  exception,  frnpoverishment  from  winter's  severity  was  re- 
ported from  some  counties.  The  cat>tle  of  Missouri  are  not  gelierally 
sheltered ;  milch  cows  are  sometimes  provided  with  sheds,  but  straw- 
stacks,  trees,  ravines,  and  the  fence  are  tjie  main  protections. 

The  provision  of  shelter  in  Kansas  is  ohecked  by  the  high  price  of 
lumber  and  the  scarcity  of  timber.  Farmera  in  mixed  agriculture  pro- 
t/cct  their  few  cattle  in  some  way,  if  only  by  arrangement  of  stacks,  or 
by  p(fle-8hed8  covered  and  banked  thick  with  grass  or  straw.  But  in 
the  west  two-thirds  of  the  State,  where  larger  berds  are  common,  a  con- 
spicuous absence  of  shelter  is  observed.  Therv^  is  a  lessening  faith, 
however,  in  the  considerate  nature  of  a  Kansas  \5inter,  and  the  losses 
from  severe  weather  are  yearly  decreasing.  In  Nebraska  loss  of  condi- 
tion from  stress  of  weather  was  reported  in  several  c^untiejs. 

Grass  on  the  ranges  in  California  was  light,  and  red.nced  the  flesh  of 
cattle  in  San  Joaquin,  San  Biego,  Tuba,  and  Stanislaan.  In  Garfield 
County,  Washington,  snow  interfered  with  grazing,  bu't  no  deaths 
occurred.  The  correspondent  at  Chickasaw  Nation,  India/i  Territory, 
says :  <' Thousands  have  died  firom  want  of  care  and  attention^  not  being 
provided  with  proper  shelter."  But  from  the  Territories  generally  the 
condition  is  reported  unusually  high  and  losses  small. 

Abortion  was  prevalent  to  some  extent  in  the  dairy  regions  of  the 
East.  It  is  an  old  obstacle  to  success  in  dairying,  which  is  annually 
reported.  There  is  no  evidence  that  it  is  more  general  than  in  some 
former  years. 

"Texas  fever,'' known  also  as  "Spanish''  and  "splenic "fever,  was 
fatal  in  several  parts  of  Virginia.  In  Halifax  County  10  or  12  per  cent 
of  the  cattle  died  from  it. 

In  Louisiana  there  was  much  loss  from  the  overflow  of  the  Mississippi 
Eiver.  In  several  localities  there  was  great  destruction  by  the  buffiilo 
gnats.  Some  losses  in  Texas  resulted  from  eating  the  "  loco  weed," 
Astragalus  nwlissimvs. 

Black-leg  in  the  Western  States  and  on  the  Pacific  coast  caused  the 
death  of  young  cattle  to  some  extent.  In  Leelenaw  County,  Michigan, 
a  disease  prevailed,  known  as  the  Michigan  fever,  affecting  the  digestive 
organs  and  spine.  "  The  animal  wastes  to  a  skeleton,  and  three-fourths 
of  the  sick  die." 

SHEEP. 

Sheep  shared  with  other  farm  animals  in  the  general  good  fortune  of 
the  year.  Exemption  from  fatal  disease  was  general.  Excessive  rains 
in  Georgia,  unusual  cold  weather  and  scab  in  Texas,  scab  in  Kansas, 
and  doo's  everywhere,  but  particularly  in  Tennessee,  were  the  principal 
enemies  of  the  year.  In  Louisiana,  Texas,  and  elsewhere  there  were 
losses  of  lambs,  sometimes  in  quite  serious  proportion  to  births.  There 
was  some  loss  from  foot-rot  in  the  No^th^yest.  California,  the  Plains, 
Nebraska,  and  Kansas  reported  comparatively  few  losses ;  yet,  losses  from 
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all  causes  combine  to  constitute  an  obstacle  which  is  a  bar  to  extension  of 
sheep  husbandry  in  half  the  country,  and  almost  to  it«  annihilation  as 
a  rural  pursuit.  Dogs  do  the  principal  mischief.  There  are  other  seri- 
ous causes,  the  principal  of  which  is  the  loss  by  storms  and  exposure  to 
severe  cold.  In  the  South  theft  is  the  cause  of  decrease  of  numbers  and 
discouragement  of  flock-owners  in  some  localities.  The  losses  in  these 
States  run  from  15  to  20  per  cent.,  and  sometimes  higher. 

The  loss  for  the  whole  country,  according  to  these  returns,  averages 
8  per  cent.,  and  aggregate  nearly  5,000,000  sheep  per  annum.  While 
it  is  not  assumed  that  these  figures  represent  exactly  the  real  losses, 
they  probably  do  not  understate  them,  as  they  are  wcfll  substantiated 
by  the  census  returns  of  losses  of  sheep  in  1879.  The  following  is  the 
percentage  of  loss  for  each  State : 


SUtes. 


Per 
oen^ 


Statea. 


Per 
cent 


States. 


Per 
oenti 


Malae 

New  Hampshire 

Veimont 

Masflacbnsetts... 
Khode  Island.... 
CoomecUoiit ..... 

Kew  York 

3ir«rw*  Jersey . . . . . . 

PeDsylraiua...., 

Delaware 

Maryland 

Virginia 

North  Oaxollna  . 
SoathCaiDUD*... 
Georgia 


5  ' 

7  i 
5 

SI 

5  I 

8  ' 
5 

V 

9 

17  I 

9  I 
10  I 


Florida , 

Alabama 

Aliaeissippi .... 

l/ouieiana 

Texas 

Arlcanaaa 

Tennessee  ..... 
West  Virginia. 
Kentucky  ..... 

Ohio 

Michigan 

Indiana , 

niiuois , 

Wisconsin...., 
Minnesotft.... 


Iowa 

Missouri 

Kansas  ...... 

Nebraska... 
California... 
Oregon  ...... 

Nevada 

Colorado.... 

Arizona 

Dakota 

Mem  tana 

NewMeocLoo 

Utah 

Washington 
Wyoming... 


a 

7 

10 

5 

6 

10 

8 

7 

11 

7 

8 

9 

4 

11 

10 


The  disproportion  of  these  losses,  from  4  p^  cent,  in  Massachnsetts 
to  19  in  Georgia,  results  from  neglect  which  is  avoidable. 

SWINE. 

The  losses  of  swine  from  all  causes  during  the  past  year  amount  to 
about  6  per  eent^.  according  to  returns  of  correspondents.  They  are 
very  large  in  the  South,  and  less  than  in  some  former  years  in  the  West- 
em  States.    The  percentages  of  loss  are  as  follows : 


statea. 


Maine 

New  Hampefaire.  — 
Vennont.. ...—.•• 
Maataehnsetts .... 

KhodelMand 

Conneolioat 

New  York —. 

New  Jersey 

Pennsylvania. ..... 

Maryland 

Virginia. 

North  Carolina..... 
Sooth  CaEToUttft 


Per 
oant 


statea. 


Georgia ••.••.. 

Florida 

AJabania 

Mississippi 

Louisiana ^.. 

Texas • , 

Arkansas 

Tennessee 

West  Virginia 

Kentucky 

Ohio 

Michigan 

Indiana 


Per 
cant. 


states. 


Illinois 

Wisconsin 

2Cinnesota 

Iowa , 

Missouri 

Kansas 

Nebraska.... 

Galifomia 

Oregon 

Arisona 

Dakota 

New  Mexico...... 

Washington 


Per 
cent 


These  percentages  indicate  a  loss  during  the  past  year  of  nearly 
4,000,000  swine  of  all  ages  from  ^^  cholera ''  and  other  forms  of  disease. 
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EECENT  IMPROVEMENT  IN  CATTLE. 

The  quantity  of  beef  produced  at  the  present  time^  in  comparison 
with  the  beef  product  of  thirty  to  fifty  years  ago,  cannot  be  shown  by 
comparing  the  numbers  of  cattle  at  different  dates.  There  are  cattle  in 
the  Gulf  States,  east  of  the  Mississippi,  and  but  little  beef.  Counting 
out  the  numbers  that  die,  and  taking  account  of  the  average  age  before 
reaching  the  dignity  of  beeves,  there  is  still  to  be  considered  the  thin- 
ness and  lightness  of  carcass.  Thus,  with  a  low  ratio  of  slaughtered 
beeves  to  number  of  cattle  and  small  weighty  the  quantity  is  relatively 
small.  The  value  is  still  smaller,  from  deficiency  in  quality.  The  dif- 
fereuQe  is  better  iUnstrated  by  reference  to  exports.  From  Key  West, 
Florida,  were  shipped  in  1882,  27,291  cattle,  valued  at  $410,758,  while 
ttom  New  York  were  exported  33,412,  worth  $3,332,004.  It  is  the  dif- 
ference between  the  wild  Spanish  stock  and  tne  English  Short-horn 
prade.  one  at  $15.05,  the  other  six  or  seven  times  as  much,  averaging 
$99.72.  These  cases  represent  extremes— the  poorest  cattle  of  the  export 
trade  and  the  highest  improvement  of  the  country,  equal  to  average 
English  beeves. 

The  spirit  of  improvement  is  rife,  and  never  so  extended  geograph- 
ically as  at  present.  It  has  reached  the  great  plains,  the  fastnesses  of 
the  Bocky  Mountains,  the  slopes  of  the  Pacific,  the  prairies  of  Texas^ 
and  the  forest  pastures  of  the  Southern  Atlantic  and  Gulf  States.  It  has 
made  less  progress  in  the  latter,  from  the  difficulty  of  aoolimatizing 
Northern  stock  in  the  lower  areas  of  the  South.  Cattle  introduced  among 
lowland  stock  soon  become  diseased  and  most  of  them  die,  just  as  they 
do  when  Texas  cattle  come  among  them  in  Northern  pastures. 

In  the  Territories  the  demand  for  high-grade  Short-horns  or  Herefords 
is  now  beyond  all  precedent.  The  value  of  superior  blood  was  never  be- 
fore so  generally  recognized. 

The  improvement  a&eady  attained  has  more  than  doubled  the  value 
of  the  cattle  of  the  country.  There  is  room  for  further  advances,  which 
are  sure  to  follow  the  necessary  effort  to  make  meat  production  pay  as 
the  values  of  pasturage  and  prepared  feed  advance.  The  aim  of  hreei- 
era  and  readers  is  at  present  very  manifestly  in  the  direction  of 

EABLIEB  MA.TTTEITY. 

The  improvement  of  cattle,  by  a  larger  infusion  of  Short-horn  blood, 
and  more  recently  by  importation  of  Herefords,  has  advanced  maturity, 
reducing  the  average  age  at  which  cattle  are  sent  to  the  butcher.  An 
inquiry  concerning  the  extent  of  this  improvement  brings  abundant  evi- 
dence that  it  is  general  in  all  the  States,  though  differing  in  degree.  It 
is  very  marked  in  the  cattle-growing  region  of  the  West  and  in  the 
Atlantic  States  down  to  North  Carolina.  It  is  not  so  positive  a  gain  in 
New  England,  as  beef  is  of  less  importance  than  milk,  and  in  a  measure 
incidental  to  beef  production,  the  product  of  cows  advancing  in  age. 
The  Massachusetts  reports,  for  instance,  average  between  four  and  five 
years  as  the  age  of  native  cattle  slaughtered  for  beef.  Maine,  New 
Hampshire,  and  Vermont  make  an  average  of  nearly  four  years;  Bhode 
Island  and  Connecticut,'four :  New  York,  another  dairy  State,  averages 
four;  New  Jersey  four  and  a  half,  and  Pennsylvania  between  tiiree  and 
four.  There  is  some  variation  in  the  Southern  States,  but  most  of  them 
averafi^e  about  four  years,  Georgia  and  Alabama  making  a  figure  some- 
what less.    Florida  and  Texas  make  an  average  of  three  and  a  ha^  as 
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do  Arkansas,  Tennessee,  and  West  Virginia.  The  States  of  the  Ohio 
Valley  come  very  near  three  years,  Indiana  requiring  slightly  more  time 
than  Ohio  and  Illinois.  West  of  the  Mississippi  the  average  is  nearly 
three  and  a  half  years,  including  the  Pacific  coast  region.  The  mount- 
ain section  ranges  from  three  to  three  and  a  half.  The  returns  are  not 
sn£Qiciently  complete  and  nicely  discriminating  to  make  it  practicable 
to  indicate  by  minute  fractions  the  exact  differences  between  the  States. 
It  is  difficult  for  correspondents  to  fix  a  figure  that  will  show  the  true 
average,  and  these  results  are  therefore  presented  as  an  embodiment  of 
local  views,  the  general  accuracy  and  consistency  of  which  may  be  can- 
vassed by  the  intelligent  reader. 

In  Illinois  three-fourths  of  the  correspondents  report  a  decrease  in 
the  average  age  of  beeves  in  the  past  ten  years.    l%e  Winnebago  cor-  { 

respondent  says  that  steers  at  three  years  old  average  as  much  as  steers  I 

of  four  years  in  1873.    In  some  counties  where  feeding  is  less  in  vogue  i 

than  formerly,  as  in  Peoria,  where  distillers  consume  a  large  amount  of  | 

com,  it  is  claimed  that  average  earliness  and  weight  have  l^th  declined. 
In  Dubois,  Indiana,  a  year's  gain  is  claimed  in  time  of  maturing.  It  is 
noted  in  many  counties  that  young  stock  is  better  fed  and  cared  for, 
insuring  steady  growth  and  early  maturity.  The  Tippecanoe  corre- 
spondent claims  that  feeders  market  their  cattle  at  half  the  age  of  for- 
mer times.  The  high  prices  of  the  past  ye^  have  called  out  numbers 
of  cattle  at  an  unusually  early  a^e,  at  Hie  expense  of  weight.  In  Bel- 
mont, Eastern  Ohio,  the  gain  in  tmie  of  maturity  is  fixed  at  six  months. 
Improvement  by  feeding  is  the  cause  of  earlier  maturity  in  Texas,  and 
is  now  in  rapid  progress  at  many  points,  looking  to  the  ultimate  con- 
versions of  long-horns  into  short-horns.  Theie  is  much  evidence  of  im- 
provement in  other  parts  of  the  South,  though  beef  production  can 
scarcely  be  reckoned  an  industry  in  the  cotton-growing  belt.  Such  is 
the  brief  but  accurate  generalization  of  the  average  views  of  corre- 
spondents on  this  important  subject. 

WXIGHT  OF  BEEYES. 

Previous  reports  of  correspondents,  and  the  records  of  meat  markets, 
have  indicated  a  tendency  to  increase  of  average  weight  ef  cattle 
slaughtered,  as  well  as  an  earlier  average  age  at  which  cattle  are  sent 
to  the  shamoles.  It  has  become  an  appreciated  fact  in  the  experience 
of  average  cattle-raisers  that  with  increasing  values  of  |fiftrms  and 
forage  a  given  weight  of  feed  must  produce  a  larger  weight  of  net  beef 
than  heretofore.  To  do  this^  quicker  work  is  required,  a  shorter  time 
for  maturing,  and  a  greater  average  weight,  This  investigation  was 
undertaken  to  ascertain,  as  neariy  as  possible,  the  measure  of  this  evi- 
dent improvement  of  recent  years.  It  is  a  work  attended  with  difficul- 
ties. In  the  dairy  States  old  cows  are  fattened  for  beef,  and  must  be 
counted  as  beef,  gi^eatly  reducing  the  average  live  weight. 

The  average  for  {he  South  is  smallest.  Cattle  are  there  a  mixed  race, 
degenerated  English  mixed  with  the  Spanish  stock  of  Texas  and  Florida, 
small,  left  largely  to  care  for  themselves,  kept  mainly  for  milk  for  fam- 
ily use,  but  not  remarkable  for  milking  qualities  as  a  rule.  There  are 
notable  exceptions  and  considerable  improvemeitt  already  indicated. 
Of  course  the  average  weight  is  low.  The  estimates  are  furnished  by 
our  large  corps  of  correspondents,  and  are  given  as  the  deliberate  opin- 
ion of  those  assumed  to  be  best  qualified  to  judge.  A  better  showing 
will  doubtless  be  made  in  ten  years. 

The  highest  averages  are  in  the  Western  States,  the  region  of  prairie 
grasses  an^  cheap  com.  In  seetions  where  feeding  for  export  is  prac- 
ticed average  weights  are  much  greater  than  elsewhere.    Some  coun- 
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ties  report  averages  of  1,300  to  1,500  pounds.  The  correspcHident  for 
Wliiteside,  111.,  says  that  while  butcher's  stock  has  not  varied  much, 
well-matured  cattle  weigh  300  pounds  more  than  the  weights  of  ten  . 
years  ago.  The  correspondent  of  Parke,  Indiana,  makes  the  average 
1,400  pounds,  or  200  more  than  in  1873.  In  Johnson,  Indiana,  where 
the  estimated  average  is  1,200  pounds,  it  is  said  that  in  1873  the  average 
was  50  to  100  pounds  greater,  from  the  custom  then  prevailing  of  mak- 
ing heavy  weights.  The  popular  idea  now  is  "  to  push  from  the  start  and 
save  one  winter's  feeding,  thereby  making  greater  profited''  This  is  true 
policy,  which  feeders  of  the  West  are  beginning  to  see  and  to  practice. 
In  White,  Illinois,  where  the  average  is  placed  at  1,200  pounds,  the  time  is 
so  much  shortened  that  the  average  weight  is  less  than  ten  years  ago. 

West  of  the  Mississippi  the  tendency  is  strong  towards  earlier  matu- 
rity. In  Appanoose,  Iowa,  half  the  stock  is  **  fattened  at  two  years  old" 
and  weighs  as  much  as  formerly  at  three.  In  Des  Moines  "  beef  cattle 
are  heavier  in  1883  than  they  were  in  1873,  because  it  is  more  profitable 
to  push  them  from  the  start.''  In  Texas  weight  has  increased  from 
amelioration  of  blood.  Shipping  facilities  at  some  points  save  the 
shrinkage  caused  by  driving  long  distances. 

The  following  table  shows  the  average  weights  ft-om  consolidation  of 
returns  of  correspondents: 


States. 

AT«rage  weight 

SUtea. 

▲▼emge  weSelit. 

188t. 

187B. 

1888. 

im% 

Jtfafne 

840 

sao 

050 
975 
050 
000 
926 
085 
931 
g75 
925 
87i 
607 
518 
554 
554 
53tl 
525 
611 
789 
680 
874 

720 
775 
820 
846 
850 
.   825 
869 
930 
820 
850 
900 
827 
560 
502 
536 
541 
520 
500 
575 
750 
650 
716 

West  Virginia 

950 
1,068 
1,100 

985 
1,11» 
1,128 
1,043 
1,026 
1,120 
1,026 
1,090 
l.tOd 

m 

683 
6S7 

825 
591 
875 
700 
880 
80ft 
880 

900 

New  Hampahire ...*.... 

Kentucky ......«••.. 

Ohio...... 

996 

Vermoni..*. ..••-. 

1,007 
90S 

Maasaohusetts 

Michijran 

Bhode  Ifllaad 

Indiana. 

1,018 

1,050 

975 

Connecticat ................. 

nilnois 

Hew  York , 

WlBc<mai& 

IfewJeraey... ...... ......... 

Minnesota.  •.... 

960 

PAnTii|y)-vaili  A 

Iowa..  •••*••■••...••.. ....... 

1,000 
1,006 
1.035 
1,042 
572 

Delaware 

Misaonri 

Maryland 

Tf<^T¥^»WI  ...................... 

Virginia 

Nebraska 

North  Carolina 

CaUfomla 

South  Carolina 

Orecon....................... 

6^ 

Qeoreia .,--. 

Nei^ida 

600 

]fflorida 

Colorado.  .......           ... 

675 

Alabama 

Arizona. ............ ....... .. 

675 

Mlasissippi 

Dakota ♦ 

060 

Louisiana..... ........ ....... 

New  Keiuoo 

600 

Texas 

Utah 

830 

Arkafieas .••.. 

Washington , 

770 

Tennessee • 

WvonmTtr........ 

700 

STOCK  STATISTICS. 

THE  CHIOAGO  MABICBT. 

The  volume  of  business  in  tbis  great  stock  market  is  ra{>idly  inoi^eas- 
ing.  There  were  1,582,530  cattle^  exclusive  of  c^ves,  received,  and 
661,521  retained  for.  houie  consumption  or  slaughter  and  catlaiDg^^  or 
shipment  as  dressed  beef.  In  1870  the  diiference  betweea  reeeiptR 
and  shipments  was  only  141,255.  The  receipts  and  shipment,  smd 
home  consumption,  for  seventeen  years,  are  thus  presented : 


CatU©, 

Calyea, 

Hogs. 

Sheep. 

Horw^ 

Heceipts 

14, 620. 013. 
9,  848,  754 

73,913 
43,091 

60,334,665 
22,855,706 

5,7«8,92Q 
2,641.171 

149L778 
1S3;6»5 

Sbinuients  ......•....■.••....••... 

Total 

4,780,259 

30,219 

43,478,95» 

3,147,749 

101.123 
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Of  these  receipts,  8,892,263,  or  61  lier  cent,  of  the  whole  number  of 
cattle,  were  haudled  in  the  last  seven  years.  The  increase  has  been 
comparatively  steady,  amounting  to  nearly  half  a  million  since  1876, 
stimulated  by  the  demand  for  the  packing  and  canning  trade,  and  more 
recently  the  dressed-beef  trade.  This  increase  is  shown  clearly  in  Dia- 
gram D,  which  displays  graphically  the  receipts  of  seventeen  years,  and 
the  relative  proportions  shipped  and  retained.  The  proportions,  year 
after  year,  run  in  nearly  parallel  lines  until  1876,  when  the  light  shad- 
ing indicating  consumption  suddenly  encroaches  on  the  dark  space 
showing  shipments. 

The  receipts  of  sheep  have  doubled  in  ten  years,  and  the  increase  in 
seventeen  has  been  about  200  per  cent  Formerly,  tnuch  the  larger 
proportion  were  for  city  consumption;  now,  while  the  number  retained 
has  greatly  increased,  the  shipments  are  about  half  of  the  aggregate. 

The  swine  receipts  have  increased  with  still  more  wonderful  rapidity. 
As  "hogs"  and  "  corn^'  are  in  a  sense  reciprocal  terms,  the  six  years  of 
fat  com  crops  nearly  doubled  Chicago  receipts.  So  the  poor  corn  year, 
1881,  reduced  the  next  year's  receipts  657,340,  as  the  bad  crop  of  1874 
checked  the  tendency  to  increase  and  made  the  folloM^ing  year's  receipts 
less  by  346,269. 

Total  receipts  far  seventeen  years. 


Yeaxs. 

GatUa. 

Oalvea. 

Hoga. 

^Mp. 

Bonea. 

1865  (five  days) 

*613 

393,007 

329,188 

824,524 

403, 102 

532,964 

548,050 

684,075 

761,428 

843,966 

920,843 

1,096.745 

1,033,151 

1,088,068 

1,215,732 

1,388,477 

1,498,550 

1.582,630 

17,764 
961,746 
1,696,738 
1,706,782 
1.661,869 
1,693.158 
2,880,083 
8,252,623 
4>  487, 750 
4,258,379 
8, 912, 110 
4^190,006 
4,025,970 
6,839,654 
6,448,330 
7,050,856 
6,474,844 
^817.604 

1*488 
207,987 
180,888 
270,891 
340,072 
349,853 
315, 053 
310,211 
281.734 
333,655 
418, 948 
864,095 
810,240 
810,420 
825,119 
885,810 
498,624 
628,887 

1,663 
847 

1867 

1868 

1,902 
1,524 
8,637 
6,963 
12,145 
20,289 
17,688 
11,346 
8,160 
7,874 

1869 

1870 ; 

1871 

1872 

1878 : 

1874 

187» 

1876 

1877 

n878 

9,415 
10,473 

1879 

1880 

"*4S,'948* 
24,965 

10,398 

1881' 

12,909 

1882 

18,866 

Total 

14, 629, 013 

73,918 

66,334,665 

6,788,920 

148^778 

*  Prior  to  1881  calyes  were  dasaed  with  cattle. 
TotaH  shipments  for  sevetUeen  years. 


TearL 


1866 

1867 

1868 

1869 

1870 

1K71 

187J 

187$^ 

1874 

1875 

1876 

1877..,.^. 

1878 

1879 

1880 

1881 

1882 

Total 


Cattle.       Calvea.       Hogs, 


268,698 
208,580 
215,987 
294,717 
891,709 
401,927 
510,025 
574,181 
622,929 
606,534 
707, 724 
703,402 
099.108 
726,003 
886,614 
938,712 
921,009 


9,848,754 


*88,466 
10,229 


43,694 


482,875 

758,789 
1, 020, 329 
1, 086, 305 

924,453 
1,162,286 
1, 835, 504 
2, 197, 567 
2,330,361 
1,582,643 
1,131,635 

951.221 
1,266,006 
1,692,361 
1, 394, 990 
1,  too,  679 
1, 747, 722 


22,855,706 


Sheep.       Horaea. 


2,641.171 


75,447 

162 

50,276 

887 

81,684 

2,185 

108,690 

1,538 

116,711 

8,488 

135, 084 

6,482 

145,016 

10,625 

115, 235 

18,540 

IPO.566 

m608 

243,604 

11,129 

195,926 

6,839 

155,354 

6,508 

156,727 

8,176 

169.266 

9,289 

156,510 

8,713 

253,988 

11,108 

314,200 

12,788 

133,655 


*  Prior  to  1881,  oalvea  were  claaaed  with  cattle. 
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The  OhicagOy  Burlington  and  Qoincy  Bailroad  transported  about 
one-third  of  the  cattle  to  Ohicago.  It  runs  throogh  a  com  belt,  x>er- 
hat>s  unsarpassed  in  the  United  States,  which  continues  to  maintain  its 
superiority  as  a  source  of  cattle  supply.  The  Ohicago  and  l^orthwest- 
ern  still  maintains  second  rank  as  a  feeder  to  the  great  cattle  mart. 
Chicago,  Bock  Island  and  Pacific  is  third,  and  Chicago  and  Alton 
fourth,  as  in  the  previous  year,  while  the  Wabash  has  changed  places 
with  the  Milwaukee  and  Saint  Paul  during  the  last  year.  The  receipts 
come  by  the  following  routes : 

Total  receipts  hjrrailway  lines  for  1882. 


BoadA. 


Cattle. 

CaItm. 

Ho^. 

Shan. 

Honea. 

Number. 

Number. 

Number. 

Number. 

Number. 

1.200 

858 

22,891 

8,596 

176 

199,141 

290 

885,723 

06,639 

1,728 

491,800 

2,174 

1,555,688 

168.181 

2,416 

26,403 

636 

98.439 

1^013 

320 

1,051 

802 

12,676 

1.800 

642 

154.873 

4,067 

735,203 

94,044 

866 

223,678 

.      5,420 

1,061,616 

111.844 

880 

212,884 

601 

850,381 

42,460 

1,681 

95,415 

967 

592,212 

86,368 

1.682 

4,474 

4,627 

54.286 

U.862 

1,W4 

7,611 

388 

18,976 

8,418 

59 

^«jO 

873 

39,279 
2,761 
46,606 

7.804 

728 

6,127 

4.696 

801 

8.286 

1,834 

29,071 

2,768 

169 

146,104 

873 

861,961 

64,680 

1,259 

Baltimore  and  Ohio 

Chicago  and  Alton 

Chicago,  Burlington  and  Qnincy 

Chicago  and  Bastern  niinois 

Chicago  and  Grand  Tnmk 

Chicago,  Milwankec  and  Saint  Paul. ... 

Chicago  and  Korthweatem 

Chicago,  Bock  laland  and  Padflo 

niinouContnl 

Lake  Shore  and  Michigan  Sonthttii . ... 
LoniaviUe,  New  Albai^  and  Chicago  .. 

Michiouk Central  ..71:. .71?.... 

New  YotlL,  Chicago  and  Saint  Lonia . . . 
Pittabnrgh,  CinotnnAti  and  Saint  Lonia 
Pittsburgh,  Fort  Wayne^and  Chicago. . 
Wabaah,  Saint  Lonia  and  Pacific 


Total  ihipmenti  (y  railway  Unesfor  1882. 


Cattle. 

Cal^ea. 

Hogs. 

Sheep. 

Horaaa. 

Number. 

46.002 

7,849 

5.257 

3,858 

47,601 

13.642 

16,764 

21,780 

10,424 

272,778 

706 

207,901 

342 

6,698 

258,260 

2,657 

Number. 

8 

837 

1,678 

212 

40 

1,082 

1,795 

1,342 

1,410 

831 

139 

28 

Number. 

27.794 

614 

114 

82 

22,241 

280 

8.825 

""2.'955' 

'^•^ 

669,459 
510 
222 

264,302 
87 

Number. 

•••^ 

47.168 
6.957 
6.445 
2S34 
3,263 
137,002 

280 

61 

1  Qutncy 

196 

nX.7...:..".;..:;.;:!..! 

48 

ik 

290 

Saint  Paul 

8,654 

im 

2.560 

id  Pacific 

181 

95 

kn  Southern............... 

Si  035 

and  Chloaj^. ............. 

86 

5.087 

384 

190 

94,016 

1,054 

1,017 

Saint  Louis 

nd  Saint  Louis 

.     84 
75 
673 

100 

►  and  Chicago ............. 

1,191 

I  Pacific 

33 

SHIPMENTS  EASTWARD. 

The  shipments  eastward  have  augmented  more  rapidly  than  popula- 
tion. PhUadelphia  has  made  the  largest  relative  gain  in  cattle,  though 
the  absolute  increase  in  numbers  is,  of  course,  made  by  I^ew  York.  The 
receipts  of  veals  in  New  York  have  increased  from  91,529  in  1869  to 
190,682  in  1882. 

^e  New  York  Produce  Exchange  record  of  these  shipments  is  as  fol- 
lows: 
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Tem. 

ISTew  York. 

Boston. 

PhllAdelpUa. 

Baltimore. 

TotaL 

1869 , 

Number, 
330,308 
361,076 
379,372 
433,664 
447,445 
457,709 
457, 057 
467,723 
507,832 
543,587 
575, 159 
679,-987 
602.570 
628,843 

Number, 
127,914 
124,592 
129,947 
157,336 
167,730 
163,300 
145,285 
189,089 
.155,907 
188,385 
183.656 
230,079 
204,928 
130,900 

Number. 
107,517 
126.738 
136,483 
148, 152 
84,265 
185,140 
152,830 
190,550 
203,470 
188,600 
216,780 
218,606 
226,521 
163,800 

Number, 

89,594 

89,021 

100,000 

91.764 

84,664 

130.046 

112, 679 

110,366 

112.862 

117, 675 

150,820 

138,969 

122,174 

92.614 

Number, 

655,333 

701, 427 

745,802 

830,916 

784,104 

037.005 

867,851 

058,627 

080,071 

1,038,247 

1,126,324 

1,267,641 

•     1.245^193 

1,016,657 

1870 

1871 

1572 

1873 

1874 

1875 

3876 

1877 

1878 

1879 

1880 

1881 

1S82 

Iteceipta  of  sheep  at  the  seaboard  cifie^. 


Yean. 


New  York. 

Boston. 

Philadelphia. 

Baltimore. 

Nwnher. 

Nun^ber, 

Number. 

Nuniber. 

1,470.828 

*^»S2 

^SS 

213.901 

1.468,878 

460.997 

682,000 

176,000 

1.316,408 

487,065 

790,200 

200,000 

1,178,618 

412,217 

749,600 

166,668 

1.206,715 

414,076 

763,750 

160,000 

1,165,568 

364.281 

767,040 

120,000 

1,233,068 

372,370 

491,500 

191,486 

1,211,088 

348,510 

548,850 

223,267 

1,184.687 

346,647 

545,870 

96,786 

1,349.622 

372,787 

650.400 

220,185 

1,607,739 

479,227 

610.450 

243,620 

1,666,955 

476,785 

623,494 

248,047 

1,738,826 

505.828 
626,008 

.     645,792 

305.496 

2,066,502 

614,000 

202,241 

TotaL 


1860 
1870 
1871 
1872 
1878 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1861 
1883 


Number, 
2,655,528 
2,771,876 
2.793,6ra 
2,496,798 
2.634,641 
2,406,884 
2,288,823 
2.831,713 
2.173,990 
2,692,944 
2,849,936 
3,005,281 
8,195^742 
8.609^867 


In  the  record  for  swine  the  most  noticeable  change  is  the  remark- 
able movement  t<i  Boston,  which  is  now  nearly  equal  to  the  aggregate 
receipts  of  Philadelphia  and  Baltimore. 


Receipts  of  hogs  at  the  seaboard  dUes. 


Years. 


Kew  York. 


Boston. 


Philadelphia;. 


Baltimore. 


Total. 


1869 
1870 
1871 
1872 
1873 
1874 
1876 
18T6 
1877 
1878 
1879 
1880 
1881 
1882 


Number, 
901,725 
888,626 
1,310,280 
1,923,727 
1,958,389 
1,774,221 
1,388,617 
1,222.657 
1, 268. 596 
1,794.539 
1. 725, 537 
1,719,187 
1, 633, 526 
1.866,848 


Number. 
167,668 
189,330 
351,307 
602,625 
854,607 
587,721 
331,989 
361, 317 
830,604 
510,432 
682,615 
691,889 
708,900 
816,536 


Nwnber. 

.  Number. 

176,200 

260,516 

180,600 

800,000 

109. 610 

850,000 

210,276 

814.260 

344.300 

892,734 

339. 590 

357.647 

243,300 

279,631 

289.900 

259,064 

242,400 

322,945 

282,060 

260.614 

341,460 

366,524 

346.960 

836,867 

867,876 

338,561 

186.800 

268,811 

Nu/tmber, 
1.496^999 
1,568.455 
2,211,197 
8,050,897 
8.549,930 
3,059,079 
2,243,437 
2,182,938 
2,164,545 
2,847.646 
8,006,126 
8,004,803 
2,948,853 
2,638.994 


THE  FOREIGN  TRADE. 


While  the  domestic  distribution  has  been  rapidly  extending  and  en- 
larging, the  foreign  trade  in  all  farm  animals  has  increased,  and  espe- 
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cially  the  exportation  of  sheep  and  cattle.    The  cattle  exports  prior  to 
1878  were  from  Southern  ports  almost  entirely.    When  the  transporta- 
tion to  Europe  cominenced,  from  Northern  ports^the  numbers  increased 
rapidly  and  values  enormously. 
The  following  statement  exhibits  the  progress  of  stock  exportation : 


Cattle. 

Swine. 

Sheep. 

Eorsea. 

Kulei. 

Tears. 

Number. 

Value. 

Number. 

Value. 

Number. 

Value. 

Num- 
ber. 

Value. 

Num. 
ber. 

Value. 

1870 

27.530 

$439,987 

12,058 

$189,753 

39. 570 

$06,193 

2,121  ^177.479 

095 

$140,850 

1871 

20,530 

4«3, 491 

8.770 

61,390 

45,405 

86,888 

1,186 

173,273 

1,930 

265,827 

1872 

28,033 

565,719 

56,110 

648.153 

35,218 

79,692 

1,722 

268,475 

2.121 

294.403 

1873 

85, 455 

695. 957 

99,720 

787. 402 

66,717 

107,698 

2,814 

255,365 

1,659 

172.172 

1874 

66,067 

1, 150. 857 

158,581 

1. 625.  837 

124.248 

159,735 

1,432 

169,303 

1.252 

174,125 

1S75 

57.211 

1. 103. 085 

64, 979       739,  215 

424,416 

183,898 

3,220 

242,031 

2,802 

356,828 

1876 

51,593 

1, 110.  703 

68.044 

670,  042 

110.312 

171. 101 

2,080 

234,964 

1,784 

224.800 

1877 

50.001 

1.  593.  080 

6.%  107 

699,180 

179, 017 

234.480 

2,042 

801,134 

8.441 

478.434 

1878 

80.040 

3,896.8i8 

29,284 

267, 259 

183,996 

833,499 

4,104 

798,723 

3.860 

501, 613 

1879 

136. 720 

8, 379,  200 

75, 129 

700.262 

215,680 

1,082,938 

3.915 

770,742 

4,153 

530.989 

1880 

182.756 

13, 344. 195 

83.434 

421,089 

209, 137 

892,647 

3.060 

675,189 

5,198 

632,382 

1881 

185. 707 

14, 304, 103 

77,456 

672, 138 

179, 919 

762,932 

2,523 

390.243 

3.207 

853,924 

1882 

108. 110 

7,800.227 

36,868 

600.  651 

139,  670 

608,778 

2,248 

470. 183 

2,632 

320,130 

1883 

104.444 

8,341,431 

16,129 

272,  516 

337,261 

1,154,866 

2,800 

475,806 

4,237 

486,560 

Ihmeaiio  exports  of  homed  caiilej  ly  cnetoms  disfrioU,  1870  to  1882,  inchuhi. 


Kew  York. 

Boston. 

Key  West 

Salnria,  Tex. 

▲Uothen. 

Years. 

Num. 
ber. 

Value. 

Num. 
ber. 

Value. 

Num. 
ber. 

Value. 

Num- 
ber. 

Value. 

Num* 
ber. 

Value. 

1870 

1,201 

1,070 

1, 037 

9U0 

1,267 

1,564 

1.589 

4,863 

18,  367 

27.210 

65, 151 

56,921 

3.3,  412 

29,584 

$155,047 

128.785 

106.  638 

98,676 

226, 894 

234, 938 

160. 268 

485,183 

1.  233.  233 

2, 340,  997 

6, 047,  914 

5,  830, 502 

3,  332, 004 

2,988,083 

1 

6,404 

7,171 

17, 712 

17,008 

17,627 

11.453 

8.f82 

9,071 

16,190 

25,466 

28,600 

22,580 

27,291 

19,399 

$74,796 
98,102 
291, 691 
278,244 
817,574 
178,682 
112,874 
120,244 
220,764 
846,300 
400.315 
318, 189 
410,758 
330,485 

2,045 

219 

34 

276 

159 

10,546 

19.000 

17,830 

20.871 

21.441 

16,  526 

15, 705 

7,300 

2,015 

$11,957 

1.836 

382 

8,030 

1,952 

150,189 

834,825 

306,500 

371.700 

368,878 

290.929 

204,476 

134,888 

46,413 

17,880 
12,066 

9,250 
17,176 
87,013 
33,645 
22,878 
16,671 
15, 705 
27,010 
19,997 
20,429 

7,539 
15,833 

$197,887 

174,518 

167,008 

816,408 

604,325 

529,086 

494.016 

505,578 

724. 373 

1.807.956 

1,494,474 

1.406,098 

605,729 

1,190,718 

1871 

1872 

4 

$250 

1878 

1874 

1875 

1876 

1877 

1878 

1870 

1880 

1881 

1882 

1883 

6 

1 

3 

144 

1.666 

13,887 

35,  693 

52, 482 

70, 072 

32,568 

37, 613 

600 

112 

340 

18, 720 

17.^  575 

1,  346. 748 

3, 515.  069 

5,110,563 

6.084.838 

3. 816. 848 

3,785,782 

The  distribution  of  these  exports,  by  countries,  shows  that  the  Short- 
horn grades  go  mainly  to  England,  and  the  longhom  or  Spanish  stock 
to  Cuba. 

Number  of  cattle  exported. 


Countries  to  which  exported. 


1879. 


1880. 


1881. 


1883. 


EnKlaDd 

Scotland 

Germany 

Bclf^nra 

France 

Cubft 

British  "Went  TndiPH  and  Ilondnras 

Dominion  of  Canada 

Mex  ico 

Other  countries  ■ 

Total 


Number. 

68.644 

3,250 

1,330 

1,816 

118 

49,  228 

i.r>:u 

8.  r^'xi 
2, 145 

203 


Kumber. 

118. 242 

7,275 


3.342 

1.240 

45,  515 

2.400 

2,840 

992 

901 


Kumher. 

124,317 

9,744 

207 

2,093 

1,297 

38.041 

1,078 

4,  C58 

l,-254 

1.218 


yvmbtr. 

61,876 

6,132 

6 


Number. 
67.013 
9,078 


110 

34. 603 

1.  531 

2,803 

70:1 

2.VI 


189 


20,784 
1,174 
3,K2l 
1,  R12 


186,720 


182,756 


186.707 


108, 110        104, 444 
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The  increase  iti  average  price  is  due  to  the  increasing  proportion  of 
Northern  stock  reported.  The  Texas  and  Florida  cattle  that  go  to  the 
West  Indies  still  sell  for  about  $16,  while  the  fat  bullocks  sent  to  sup- 
plement the  roast  beef  of  England  are  worth  $100.  In  ten  years  this 
feature  of  the  foreign  cattle  movement  has  advanced  the  average  price 
at  the  shipping  ports  from  $20.53  to  $79.86. 

Average  value  of  cattle  exported. 


Years. 

Mexico. 

Cuba. 

CAnada. 

England. 

All  conn- 
triea. 

1874 

$8  20 
9  31 

8  94 

9  95 
8  50 
948 

10  72 
10  96 
23  40 
20  21 

$17  46 

15  64 

16  34 

16  06 

17  02 
15  70 
15  47 
15  35 
15  86 
17  64 

$35  96 

29  51 
34  52 

30  81 
45  98 
60  57 
32  73 
29  32 
44  30 
38  50 

$5,850  00 

663  64 

113  82 

107  50 

97  02 

92  50 

94  71 

96  82 

102  27 

100  44 

$30  53 

1875             

19  28 

1876     '. 

21  53 

1877 

31  86 

1878 

48  69 

1879    

61  29 

1880 

73  02 

1881         

77  03 

1888 J 

72  15 

1883 

79  86 

'Exports  of  fresh  'beef. 


Years. 


England. 


Scotland. 


France. 


Tot«l  ex- 
poi*ts. 


1877 
1878 
lft79 
1880 
1881 
li«2. 


Potifuft. 
89, 906, 040 
44, 800, 360 
46, 962, 030 
70,524,881 
81,637,577 
40, 672, 848 
64,279,542 


Toundt. 
9,304,050 
8, 746, 100 
5, 830, 930 
13, 930, 000 
21,714,900 
15, 700, 003 
»,  791, 300 


PWLfidM, 


487,000 
1, 030,  S41 


POKTUitf. 

49,210,000 
54,046,771 
64, 026, 832 
84,717,104 
106,  004, 812 
60,586,466 
81, 064, 373 


JSrporto  of  fresh  heef  by  districts. 


Tears. 

Boaton. 

KewYork. 

Huron. 

Total  ex- 
ports. 

1877 

Poundi. 

81,000 

727,025 

987,168 

13,668.587 

81.829,692 

17, 841. 767 

17,909,586 

J 
8fi             10 

43  (7 

44  57 
6C             !5 
6S             » 

Ai         n 

51            L9 

Pound*. 

Pounds. 
40. 210, 900 

IJffS      ^. 

54, 046, 771 

1870 «..^. 

54,025.832 
84, 717, 194 

1880 

50,760 

2,872,026 

4,093,029 

904,519 

1881 

106,004,818 

1882 

60,586,466 

1883 

81,064,373 

Preserved  meats. 


Ooantrioa  to  which  exported. 

1879. 

1880. 

1881, 

1882. 

1888L 

BojTland 

$5,344,701 
900.200 
06,040 
402,099 
86,  976 
72,  381 
30,  280 

$5,632,385 
961, 010 
76, 201 
380, 828 
150,  810 
74,643 
17,306 
574,  932 

$4,363,237 
7:9.356 
52.413 
291,  846 
83,  091 
5r>,  Cua 
5.  003 
400,  078 

$2,702,204 

750,067 

35. 054 

179,  681 

14. 206 

08,307 

11.1C7 

4i5,072 

$3,018,489 
058,094 

Scotland  

British  West  Indies  and  Hooduras 

Oemiaoy 

28, 026 
139, 434 

IYanc«     .... 

26,606 

3el"{oni - 

30,504 

Ciibn 

4,579 

OtkfT countrios  ......................... 

672, 2;t0 

Total 

7,311,408 

7, 877, 200 

5, 971, 557 

4, 208, 608 

4,578,903 
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YeMs. 

Bacon  ikiid  hi"T*t- 

Pork. 

Lud. 

QiutnUty. 

Ytlue. 

QoMitlty. 

Yftlne. 

Qiumtit7. 

Value. 

1873 

Pounds. 
395,381,737 
347, 405, 405 
250, 280,  549 
327.730.172 
460, 057, 146 
502,  814,  351 
732,  249,  576 
750, 773, 109 
746,  944.  545 
468,026.640 
340,268,670 

$35,022,137 
33,883,908 
28,612,618 
39, 664, 456 
49, 512, 412 
51.752,068 
68,074,433 
50,967,623 
61,161,205 
46.676.774 
38,155,962 

Powidf. 
64,147.461 
70,482,879 
56,152,831 
64, 195,  U8 
69, 671, 894 
71,889.255 
84,401,676 
05, 949, 780 
107, 928, 086 
80.447,466 
62,116.802 

$5,007,035 
6,808,712 
6,671,495 
5,744,022 
6,296,414 
4,913.657 
4, 807, 568 
6,980,252 
8,272,285 
7, 201, 270 
6,192,268 

$21,245,815 
19.808,019 
22.900.522 
22.439,485 
25,562,665 
30, 022. 133 
22,856,673 
27, 920, 367 
35,226,575 
28. 975, 902 
26,618,048 

Ig74 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

VALUE  OP  FAEM  AlSflMALS. 

The  value  of  farm  animals,  as  reported  in  the  census  of  1880,  was 
$1,500,464,609.  This  includes  only  stock  on  farms,  exclusive  of  ranch 
cattle,  sheep,  and  horses,  and  stock  in  towns  and  villages.  The  prices 
have  advanced  since  1883.  The  value  of  stock,  as  estimated  in  Jan- 
uary, 1883,  was  as  follows : 


stock. 

Number. 

Average 
Talne. 

Value. 

Horses 

10. 888,  111 
1,871,079 
18,125,685 
28,046,077 
49, 237, 291 
43,270,086 

$70  59 

79  49 

80  21 
21  80 

263 
6  76 

$766,041,808 
148,782,390 
896,567,405 
611.549,100 
124.865,835 
291,961,221 

Mules 

Milch  cows 

Other  cattle 

Sheep 

Swine 

This  makes  a  total  value  of  $2,338,197,268.  The  numbers  are  intended 
to  include  all  animals  on  farms,  ranches,  or  public  lands. 

The  increase  in  prices  in  four  years  from  1879,  the  time  of  lowest 
depression  in  twenty  years,  is  very  marked.  According  to  the  Depart- 
ment returns  this  advance  amounts  to  35  per  cent,  for  horses,  41  for 
mules,  39  for  milch  cows,  41  for  other  cattle,  22  for  sheep,  and  112  for 
swine.  Besides  the  general  advance  of  values  incident  to  a  recovery 
of  business  pposperity,  there  is  a  powerful  cause  at  work  in  the  case  of 
swine,  the  unexampled  cheapness  of  com  in  1879,  froin  consecntive 
crops  of  great  abundance,  and  the  high  prices  now  prevailing  in  conse- 
quence of  poor  yields.  This  increase  in  valu^,  applied  to  the  census 
numbers,  amounts  to  $2,174,000,000. 

Average  price  of  farm  aninMls, 


Years. 

Horses. 

Mules. 

Cows. 

Othercat- 
tie. 

Sheep. 

Swine. 

1870 

$81  38 
78  51 

73  37 

74  21 
7145 
68  01 
64  96 
60  08 
58  16 
52  *1 
54  75 
58  44 
58  52 
70  50 

$109  01 
101  52 

94  82 

95  15 
89  22 
80  00 
75  38 
68  91 
63  70 
56  06 
61  26 
C9  79 
71  35 
79  49 

$39  12 
37  33 
81  97 
29  72 

27  99 

28  52 
28  89 
27  32 
26  41 
21  73 
23  27 
23  95 
25  89 
80  21 

$22  64 
22  81 

19  61 

20  06 
19  15 

18  68 

19  04 
17  10 
17  14 

15  39 

16  10 

17  33 
19  89 
2180 

$2  28 
232 
280 
296 
261 
2  79 
260 
227 
225 
207 
2  21 
239 
2  37 
253 

$6  99 
6  19 

Ig71    

1872 

4  36 

Ig73 

4  09 

1874     

4  36 

1875 

5  34 

1876 

6  80 

1877  

6  09 

1878 

4  08 

1879        

3  18 

1880 — ... 

4  2S 

1881  

4  70 

1882 

598 

1883 

6  75 
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The  courBe  of  prices,  as  indicated  in  the  foregoing  table,  is  snggestive 
and  instructive  to  a  reader  T?ell  versed  in  the  recent  history  of  our  agri- 
culture. 

Horses  became  scarce  and  high  during  the  war,  declining  afterwards 
very  gradually  as  numbers  increased  and  currency  appreciated  to  par. 
Another  cause  of  decline  in  values  was  the  monetary  depression,  from 
which  recovery  commenced  in  1879.  Since  that  date  tiiere  has  been 
rapid  appreciation  of  values,  which  has  almost  assumed  the  api)earance 
of  inflation  during  the  past  year. 

Mules  have  a  similar  record,  with  a  wider  range  in  pricen.  They  were 
relatively  higher  than  horses  in  1870.  They  at  present  average  about 
13  per  cent,  higher. 

Oattle  declined  in  value  till  1879.  Both  general  and  special  causes 
have  since  operated  to  stimulate  prices.  The  general,  tendency  to  ad- 
vance in  all  projperty  has  had  its  full  effect ;  and  the  enlarged  consumption 
of  meat  in  this  country,  the  live-cattle  and  fresh-meat  export  trade 
which  has  suddenly  sprung  into  existence,  the  losses  of  cattle  on  the 
plains  in  the  severe  winter  of  1880,  and  the  reduced  production  of  corn, 
which  has  succeeded  six  crops  of  great  abundance,  have  combined  to 
increase  the  average  value  of  ^<  stock  "  cattle  from  $15.39  to  $21.80,  an  in- 
crease of  41  per  cent,  in  four  years.  Cows  were  valuedatextreme  rates  iu 
1870,  and  the  reduction  was  rapid  for  three  years,  much  slower  from  1873 
to  1877,  and  again  accelerated  in  1878  and  lo79,  when  bottom  was 
touched,  and  an  era  of  advance  inaugurated,  which  became  a  jump  in 
1882. 

The  tariff  of  1867  has  held  sheep  at  more  uniform  valuations  than  ever 
before  in  the  history  of  wool-growing,  which  had  a  prior  history  of  un- 
fortunate fluctuations,  fatal  to  profit  and  to  progress  in  breeding.  This 
uniformity,  which  no  other  farm  stock  has  shared,  has  resulted  in  a 
great  increase  in  numbers,  a  larger  fleece,  improved  mutton,  and  a 
nearly  full  supply  for  the  country's  consumption  of  wool,  the  estab- 
lishment of  a  great  manufacturing  industry,  and  a  marked  enhance- 
ment of  national  re  sources  and  the  general  welfare. 

EMPLOYMENTS  OP  THE  PEOPLE. 

The  people  of  the  United  States  are  industrious.  There  are  few  drones 
in  the  national  hive.  The  census  of  1880  enumerated  the  workers  iu 
sdl  industries,  including  classes  in  agriculture,  manufactures,  mining, 
trade,  transportation,  and  professional  and  personal  service.  The  whole 
population,  as  reported,  was  50,155,783.  Those  under  ten  3*ears  of  age, 
numbering  13,394,176,  were  not  included  in  the  enumeration  of  workers. 
Nor  were  the  women,  the  wives,  widows,  or  daughters,  engaged  in  house- 
hold i^airs,  not  receiving  wages  for  service^  although  the  cares  and 
labors  of  a  large  proportion  place  them  fairly  m  the  position  of  workers. 
This  omission,  which  is  perhaps  a  necessary  one,  is  exhibited  in  the  dis- 
parity between  numbers^  respectively,  of  males  and  females  in  occupa- 
tions, as  reported.  Of  17,392,099,  a  little  more  than  a  third  of  the  total 
population,  14,744,942  are  males  and  2,647,157  are  females.  This  of 
course  fails  to  show  the  relative  industry  of  the  sexes,  for  the  reason 
above  stated.    , 

Besides  women  in  fomilies,  and  children  of  ten  years  and  under,  there 
remain  aged  people  who  have  retired  firom  active  labor,  the  sick,  the 
mentally  infirm,  and  the  idlers  who  neither  toil  nor  spin,  though  gor- 
geously arrayed  at  the  expense  of  their  ancestors  or  their  tailors.  But  the 
19  A— ^83 
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non-working  class  is  not  yet  large,  and  the  increase  In  national  wealth 
is  a  resultinjir  fact  which  is  attnieting  the  attention  of  the  civilized  world. 
These  workers  are,  first,  7,670,41)3  engaged  in  agriculture,  44,1  per  cent, 
of  all;  4,074,238  in  professional  and  i)ersonal  service. 

Kumber  and  projyoriion  of  penons  engaged  in  the  several  claesee  of  occupations  in  the  StaU$ 
and  TeniiorieB  of  the  United  Staies^  ae  deduMdfrom  the  ceneue  of  1880. 


states  and  TerritorlM. 


Maine ^ 

New  Hampshire 

Vermont 

MasAachiisetts 

Rhode  laland 

(/unnecticut 

New  York 

New  Jersey — 

Pennsyl  vauia 

Delaware 

Maryland 

Virj^inia 

North  Carolina 

South  Oarolina 

Georeia 

Florida 

Alabama 

Hinsiaaippi 

Louiaiana 

Texas 

Arkansas 

Tennessee 

West  Virginia 

KontQcky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missoari 

Kansas 

Nebraska 

Califomi* 

Oregon ..-■ 

Nevada 

Colorado 

Arizona' 

Dakota 

Idalio 

Montana 

New  Mexico 

ITtah 

Washington 

Wyoming 

District  of  Columbia . 

United  Slates.. 


Narol>er  of 
persons  in  all 
oocupations. 


231,908 
142, 468 
118,584 
720, 774 
116,979 
241, 333 
1,884,045 
380,879 
1,456,067 
64,580 
SIM,  432 
404, 240 
480;  187 
802.103 
507,862 
01,536 
402, 790 
415,506 
303,228 
622.133 
260,002 
447,970 
176,109 
519,854 
994,475 
660.204 
635,080 
990,780 
417, 465 
255,125 
528,  302 
602.050 
322, 285 
152, 614 
870.505 
67,343 
32.233 
101, 251 
22,271 
57,  844 
15, 578 
22,255 
40.822 
40, 055 
30,122 
8,884 
66,624 


17,302,099 


tions. 


occupations. 


7,670,498 


iV  wniibtt. 

PtfreetU. 

82,130 

35.4 

44,490 

81.2 

65,251 

46.6 

64,973 

9.0 

10,945 

9.4 

44,026 

18.2 

377, 460 

20.0 

69,214 

14.9 

301,112 

20.7 

17, 819 

32.7 

90,927 

28.0 

254,099 

51.4 

360,937 

75.2 

294,602 

75.1 

432,204 

72.3 

58,781 

64.8 

380,630 

77.2 

839,038 

81.8 

205,306 

56.5 

869, 317 

68.8 

210,656 

83.1 

294,158 

65.7 

107,578 

61.1 

820,571 

61.7 

897,495 

40.0 

240, 319 

42.2 

831,240 

62.2 

438,371 

43.7 

195, 901 

46.9 

181,535 

51.6 

303, 557 

57.6 

855,297 

51.  S 

206.080 

63.9 

90,507 

59.8 

70.396 

21.1 

27,091 

40.2 

4,180 

13.0 

13,539 

13.4 

8,485 

15.4 

28,508 

49.3 

3.858 

24.8 

4,513 

20.8 

14,130 

34.6 

14,550 

86.3 

12,781 

42.4 

1,639 

18.4 

1,464 

2.2 

44.1 


Ihnmher. 

47,411 

28,206 

28.174 

170, 160 

24,657 

51,296 

637,897 

110,723 

446,718 

17, 616 

98,934 

146,664 

69,321 

64.246 

104,269 

17,923 

72,211 

49.448 

98,111 

97,661 

23.466 

94,107 

31,680 

104,239 

250,371 

148,349 

137.281 

229.467 

97,494 

59,453 

103, 932 

148,586 

53,507 

28,746 

121. 435 

16,645 

10,373 

24,813 

8.210 

14,016 

8.861 

6,954 

19,042 

11,144 

6,640 

4.011 

89,975 


4.074,238 


Ftr 


20.4 
IOlS 
23.8 
23.6 
2L1 
St.  3 

sa5 

J7.» 
30.7 
32L3 
30.5 
29.7 
14.4 
1«.4 
17.4 
13.6 
14.7 
11.9 
37.0 
18.7 
0.0 
2L0 
l&O 
20.0 
2S.S 
2S.3 
21.6 
22.9 
28.4 
S8.8 
19.7 
21.4 
16.6 
18.8 
32.3 
24.7 
32.2 
24.5 
36.9 
24.2 
24.8 
31.3 
46.7 
27.8 
22.1 
45.3 
O0.O 


23.4 
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Nun^her  andpraporiion  6fper$onM  mffoged  in  the  smmral  oloiiei  ofoooupatUm$  in  ike  States 
and  Tenitoriea  of  the  United  States j  as  deduced  fiom  the  census  of  1880— Continued. 


States  and  Territories. 

Number  in  trade  and 
transportation. 

Number  in  manufaot- 

and  mining  indus- 
tries. 

Total  popn- 

Maine 

Number. 

29,790 

11,735 

8,945 

115,376 

15, 217 

29.920 

339, 419 

66,382 

179,965 

4.967 

49,234 

30,418 

15,966 

18,556 

26,222 

6.446 

16,953 

12,975 

29,130 

34,909 

9,233 

23.628 

10,653 

83,563 

1(4.815 

54,723 

56.432 

128,372 

87,550 

24,349 

50.872 

70,300 

26. 379 

15, 106 

57,392 

0,149 

4,449 

15, 491 

3,252 

6,219 

1,327 

2,766 

8,264 

4.149 

8,405 

1,546 

9,848 

Pereent. 

12.0 

8.3 

7.5 

16.0 

13.0 

12.4 

18.0 

16.7 

12.3 

9.1 

15.2 

6.2 

3.3 

3.5 

4.2 

7.0 

8.4 

3.1 

8.0 

6.7 

8.5 

5.8 

6.0 

6.5 

10.4 

9.6 

&9 

12.8 

9.0 

9.6 

9.6 

11.5 

8.2 

9.9 

15.2 

9.2 

18.8 

15.3 

14.6 

10.8 

8.5 

12.4 

8.0 

10.4 

11.3 

17.4 

14.8 

Number. 

72.662 

58,037 

26,214 

870,265 

66,160 

116, 091 

629,869 

160,561 

628,277 

14.148 

85,387 

63.059 

83,063 

19.698 

86,167 

8.486 

22,996 

13,145 

80.681 

30,346 

11.838 

36,082 

26.288 

61,481 

242.294 

180,918 

110,127 

205.570 

86,510 

89.789 

69.941 

109,774 

86,319 

18,255 

118.282 

17,458 

13, 231 

47,408 

7,374 

9,101 

6.532 

8,022 

4.377 

10. 212 

7.296 

1,689 

15,887 

Percent 
81.8 
40.7 
22.1 
51.4 
56.5 
4&1 
83.5 
40.5 
86.8 
25.9 
26.8 
12.7 
7.1 
5.0 
6.1 
9.2 
4.7 
8.2 
8.6 
fi.8 
4.4 
8.0 
14.9 
11.8 
24.4 
28.0 
17.8 
20.6 
20.7 
15.6 
18.2 
15.8 
11.8 
12.0 
81.4 
25.0 
41.0 
46.8 
33.1 
15.7 
41.9 
36.0 
10.7 
25.5 
24.2 
19.0 
23.0 

New  Hamnabire.. ....... .............. 

MosMiclinsctts ...... .pa.... •..■■...■.. 

1, 

KtiocleIalaDd..I....«.r 

Coimecticnt.. ................... ...... 

New  York 

6^ 

New  Jeraev  ........................... 

1^ 

PennRvlvaDift  .....^.x.^.r-^....*T**..- 

4; 

Petowar© , .,..-. 

Virginia 

1, 

Konh  Carolina 

1; 

{^onth  Carolina 

Q^rffia 

1, 

Floriaa 

Alabama 

1, 

MiaelMippi 

t 

t/onJBiaiia  ...,..r , ^,,, ,_.,-, .,r,,.,- 

Texas 

1, 

Arkftniiae 

Tennessee 

1, 

Weet  Virginia , 

Kontuckv 

1, 

ouS^^.^:;::::::::;:;;:::::i:;""i:. 

8 

Hichif^an 

1^ 

Indiana 

I, 

Illinois    

8^ 

Wisconsin 

1; 

Kinuesota 

Iowa        .............................. 

L 

Missonri -• 

% 

TCansaff -.,,,,,,,-,,,,,,,,,,,- 

Nebraska 

California 

Oregon 

Nevada 

Colorado...... 

Arizona 

I>akota  

Idaho 

Mon  tana 

Now  Mexico 

tttoh "" 

Waehincton • 

Wroniinfif 

District  efColiinibla 

1,810,256 

10.4 

8,837,112 

22.1 

60, 155, 788 

%     Number  and  proportion  offarmerSf  agricultural  laborerSf  and  others  employed  in  agricnlture. 


States  and  Terri- 
tories. 

Agricultural 
laborers. 

Farmers. 

Others  in 
agriculture. 

Total  employed  iB 
agriculture. 

Alabama. 

Number. 

235,777 

696 

107, 479 

28,856 

8,640 

16,704 

5,306 

8,798 

410 

32,259 

284,060 

593 

150,907 

Pr.et 

47.8 

2.7 

41.2 

6.8 

2.5 

6.5 

9.2 

16.1 

0.7 

85.2 

47.5 

3.8 

15.1 

Number. 

143,811 

1,725 

108.775 

48,489 

6.611 

27,006 

22,740 

8,840 

833 

25.605 

145.062 

2,491 

281,100 

Pr.et. 
29.2 

7.7 
4L7 
11.6 

6.4 
11.2 
89.3 
16.2 

0.5 
27.9 
24.3 
16.0 
28.1 

Number. 

1,042 

1,114 

401 

12,051 

4.488 

1,316 

462 

216 

721 

967 

3.082 

774 

4,364 

Pr.et 
0.2 
5.0 
0.2 
8.2 
4.5 
0.6 
0.8 
0.4 
1.1 
1.1 
0.5 
5.0 
0.5 

Number. 

880, 630 

3,485 

216, 6.55 

79,896 

18,589 

44,026 

28,508 

17,848 

1,464 

!».  781 

482.204 

3.858 

430.371 

Pr.et. 

77.2 

Arizona * 

15.4 

A  rVf^nsae 

83.1 

California 

21.1 

Colorado 

13.4 

18.3 

Pakiota     

49.3 

Delaware. 

District  of  Columbia. 
Florida 

82.7 
2.3 
64.2 

Oeorflda .... ......... 

72.3 

iSS?!:.....:::.;..;: 

24.8 

nUnois 

43.7 
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Ifwmher  and  proportion  of  fwnnoriy  agrionlhuriU  lakorori,  4«.— Continued. 


8totM  uid  Tvni- 
toiiM. 


Agrionltiir 


iooltiinl 


FAmm. 


Others  in 
ftgrioultaie. 


Totel 


til  employed  in 
ftgriflulan. 


IndlADA 

Iowa 

KUISM 

Kentucky 

Lonislaiub 

Maine 

HMjUnd 

MMseohnaetU 

Hiobigen 

Hinneeota 

Hiaaiaaippi 

Miaaoazl. , 

HontSDA 

Nebraska 

Nevada 

New  Hampshire.... 

New  Jersey. 

NewMexioo 

NewTork 

North  Carolina...., 

Ohio 

Orecon. 

PennaylTania , 

Rhode  IslaDd 

South  Carolina...... 

Tennessee 

Tezaa 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia , 

Wisconsin 

Wyoming 

United  States 


Kwnber. 

118,807 

88,809 

54,902 

in,  247 

145^735 

21,808 

51,236 

22,55a 

70,845 

38,993 

215, 472 

115,325 

920 

19,058 

1.188 

13,893 

22,672 

4,009 

125,085 

201,774 

131,887 

0,508 

100,381 

8,913 

198,147 

138,185 

143,812 

4,137 

19, 215 

132.820 

3,084 

41,707 

50,170 

443 


8,823,870 


Pr.eL 
18.7 
16.8 
17.0 

2&4 

4a  1 

9.4 

15.8 

8.15 

12.4 

13.3 

5L8 

10.0 

4.2 

12.5 

3.7 

9.7 

5,7 

0.8 

0.7 

42.0 

13.2 

9.8 

0.9 

8.4 

60.6 

80.9 

27.6 

10.3 

10.2 

2&9 

10.1 

23.7 

13.4 

6.0 


Number. 

210,279 

211,802 

147, 614 

171,026 

50,598 

50,884 

87,754 

89,260 

107,141 

90,048 

123,382 

237,107 

2,856 

08,057 

2,032 

80,371 

88,578 

6,924 

241,507 

156,985 

201,870 

18,874 

195.870 

6,842 

93,550 

154,102 

200,404 

9.130 

86,751 

119,623 

9,028 

05,497 

138,443 

911 


19.1 


4.225,945 


Pr.cL 
88.1 
40.1 
45.8 
88.0 
16.0 
25^8 
11. 0 

6.5 
29.4 
87.9 
29.7 
84.8 
10.0 
4&0 

0.8 
2L8 

8.6 
17.0 
12.8 
82.5 
2&8 
27.8 
13.4 

5.4 
23.9 
84.4 
88.4 
22.8 
80.2 
24.2 
29.9 
87.2 
83.2 
10.8 


Ifumlber. 
2.154 
8,290 
8,504 
1,099 
8.078 

878 
1,987 
8,154 
8,838 

894 
1,084 
3,806 
1,229 
2,798 

900 

220 
2,904 
8,200 
10,208 
8,178 
4,788 
2,119 
6,801 

090 

2,905 

1,776 

15,101 

1,288 

285 
1,050 

719 

814 
1,288 


24.8 


120,073 


Fr.eL 
0.4 
0.0 
1.1 
0.8 
0.8 
0.2 
0.0 
0.4 
0.4 
0.4 
0.8 
0.4 
8c6 
L8 
ft.0 
0.8 
0.7 
7.8 
0.5 
0.7 
0.5 
3.1 
0.4 
0.0 
0.7 
0.4 
2.9 
3.8 
0.2 
0.8 
3.4 
0.8 
0.8 
8.2 


JrfMnOfT. 

881,240 

808.667 

300,000 

880.671 

306^806 

82,180 

00,927 

04,078 

240,810 

^1 

856^807 

4,613 

90,607 

4,180 

44,490 

60,214 

14,189 

]rn,400 

800,087 

897,406 

37.001 

801,  U3 

10.045 

294,603 

294,153 

850,317 

14,650 

65,861 

354,099 

13,781 

107,578 

195,901 

1,039 


a7 


7,070,483 


Pr.tL 
68.2 
87.6 
08.0 
6L7 
66.6 
8&4 
3&0 
0.0 
43.3 
6L0 
8L8 
61.8 
30L3 
60.3 
13.0 
81.3 

80lO 
75w3 
40.0 
46.8 
20.7 
0.4 
75.1 
05l7 
08.8 
80L8 
4&0 
6L4 
42.4 
01.1 
40.0 
1&5 


44.1 


Vdtue  of  farm  producUom  per  capita  ofpersom  engaged  in  agrienUnre, 


States  and  Territories. 


Persons 

eqgaeedin 

agrtonlt- 


Estimated 
Talue  of  all 
fumprodoc* 

tions  (sold 
or  consumed 
or  on  hand). 


Per 
capita. 


PeBBOBS 

engaged  in 
alTcusaes 
of  oeeupa* 


Persons 

«D«ndin 

%pienlt- 


Percsnt 


Maine 

New  Hampshire 

Vermont 

Massachosetta.. 
Rhode  Island... 
Gonneotiout .... 
New  York  .^... 

New  Jersey 

Pennsylvania... 

Delaware 

Karyland....... 

Virginia 

North  Carolina.. 
South  Carolina . 

Georgia 

Florida 

Alabama 

Hiasissippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia.. 

Kentucky 

Ohio 

Michigan.^.... 


82,180 

44,490 

55,251 

04,973 

10,945 

44,026 

877,400 

59, 214 

301, 112 

17,840 

90,927 

254,099 

800,937 

204,602 

432,204 

58,731 

380,630 

339.938 

205,300 

350.  317 

216,  655 

294,153 

107, 678 

820, 571 

897,495 

240, 319 


$21,945,489 
13,474,330 
22,082,050 
24, 160, 881 
3, 070, 135 
18,010,075 

178, 025, 695 
29,650,750 

129,700,476 
0, 320, 345 
26, 839, 281 
45, 726, 221 
51,729,611 
41, 108, 112 
67, 028. 020 
7. 439,  392 
50, 872, 994 
63, 701, 844 
42, 883,  522 
65, 204,  320 
43,  796, 261 
62,  076,  311 
19, 360,  049 
63,850,155, 

156,777,f52 
91,159,858 


$267  20 
302  86 
899  68 
37186 
835  33 
409  08 
471  64 
600  74 
430  94 
354  10 
317  17 
179  95 

148  32 
139  54 
155  09 
120  07 

149  42 
187  39 
208  88 
181  47 
202  15 
211  03 
179  90 
199  18 
894  41 
879  33 


281,008 
142,408 
118,584 
720,774 
110,979 
241,833 

1,884,045 
896,879 

1,456,067 
54,580 
824,432 
404,240 
480,187 
392,108 
607,802 
91.530 
492,700 
415,600 
803,228 
622,138 
260.692 
447,970 
176,199 
619.854 
994,475 
669,204 


82,180 

44.490 

66.861 

04.073 

10,045 

44,080 

377.400 

.50,814 

801, 112 

17.849 

90,987 

254,099 

800,937 

204,008 

432,204 

58,731 

880,630 

339,038 

205.808 

859. 317 

216.055 

294,153 

107,578 

820,571 

897.405 

240,319 


85 

81 

47 

0 

0 

u 

30 
15 
21 
33 
28 
51 
75 
75 
73 
64 
77 
83 
67 
00 
83 
66 
61 
63 


Digitized  by  VjOOQIC 


SEPOBT  OF  THE  STATISTICIAN. 


293 


states  uidTerritoriM. 

Persona 

agr&nlt- 
ore. 

Sfltimated 
valne  of  all 
fumprodao- 

tions  (sold 
or  consamed 
or  on  hand.) 

Per 
capita. 

Persons 

engaged  in 

allclaases 

ofoooapa- 

tion. 

Persons 

a£r^t- 
nra. 

Percent. 

T^^U^lit , .., 

831,240 

486,871 

106,001 

181,636 

808,657 

856^297 

206,080 

00,507 

70,806 

27^1 

4,180 

18^689 

8^486 

28,608 

8,868 

4,518 

14,180 

14,560 

12,781 

1,630 

i:464 

96 

,78 
fiO 
»1 

114 
25 

^ 

!28 
(27 
114 
114 
»23 
►74 
dO 
rso 
^.-,J01 
514,441 

$346  30 
467  45 
371  61 
876  00 
448  86 
260  05 
258  60 
850  85 
762  20 
488  58 
683  12 
87101 
178  84 
108  15 
302  77 
448  60 
184  24 
220  88 
820  61 
227  21 
35180 

635,080 

000,780 

417,455 

256,125 

528.802 

602,060 

.-  822,285 

152,614 

876,505 

67,848 

82,283 

101,251 

22,271 

57,844 

15,678 

22,255 

40,822 

40,065 

80,122 

8^884 

66,624 

881.240 

486,871 

106,001 

131,535 

808,557 

866^297 

206,080 

00,607 

70,806 

27,001 

4,180 

18,688 

8.485 

28,508 

8,808 

4,518 

14,180 

14,660 

12,781 

1,630 

1,464 

62 

Ulinoto 

WiMMDAin 

VtffTlfNmtA 

44 

47 
52 

Iow».. ................  ........ 

57 

MUMKmrl 

61 

n  MHIM 

64 

68 

n«iif(iTni#,. ...... ............ 

21 

Orenm.... ............. ....... 

40 

^SS::;::;;..:.:.:;;::;;:;: 

13 

Colorado 

13 

AiiaoDJk 

16 

Dakote 

40 

25 

Mmtana 

20 

Kow  Mexico 

86 

Utah 

36 

'WfMhlnfftoii 

42 

vvyctminff....... 

18 

Piftriot  of  Columbia 

2 

Total 

7,670,408 

2,212,640,027 

288  45 

17,892,000 

7,670.498 

44 

The  changes  that  have  occnrred  in  the  proportions  of  these  great 
classes  of  occupations  daring  ten  years  are  seen  as  follows: 


In  agiiooltoTe. 

InmannflMstoies, 
mining,  &0. 

and  personal 
service. 

In  trade  and 

C0n8iiaofl87O 

47.85 
44.1 

n.68 
28.4 

2147 
til 

0l68 

Census  of  1880 

U.4 

There  has  been  a  decrease  in  the  proportion  of  cultivators  of  the  soil 
and  increase  in  the  manufacturing  and  mechanical  class,  a  small  increase 
in  that  of  trade  and  transportation  and  in  that  of  personal  service.  This 
i3  an  indication  of  progress  and  prosperity. 

In  earlier  times  tiie  agricultural  class  has  been  greatly  in  excess  and 
other  industries  undeveloped.  It  is  found  that  the  best  cultivation,  the 
largest  yields,  and  the  best  net  results  are  not  in  districts  exclusively 
agricultural.  This  decrease  in  the  proportion  in  agriculture  during  ten 
years,  from  47.35  to  44.1  per  cent,  of  all  workers,  has  not  been  attended 
witti  loss  of  fieurm  area  or  form  production.  On  the  contrary,  there  has 
been  a  large  increase  in  the  number  of  farms,  in  the  area  in  cultivation, 
and  also  in  production  and  exportation.  With  increasing  numbers  in 
other  occupations  prices  have  advanced,  farm  implements  and  machines 
have  flEudlitated  labor  and  enlarged  its  results. 

The  Eastern  and  Middle  States  have  considerably  reduced  proportions 
of  the  agricultural  clsss.  The  Southern  Atiantic  States  show  a  smaller 
reduction,  and  the  Oulf  States  very  littie.  Missouri  is  substantially  in 
statu  quoy  but  the  com  and  wheat  growing  States  of  the  West  are  less 
exclusively  agricultural.  The  number  of  persons  engaged  in  agriculture 
in  1880  was  7,670,493;  in  1870, 5,922,471.  The  relative  number  of  fiurm 
laborers  has  diminished,  while  the  proportion  of  proprietors  has  increased. 
The  number  of  laborers  was  2,885,996  in  1870,  3,323,876  in  1880.  The 
number  of  formers  was  2,977,711  in  1870,  and  4,225,945  in  1880.  It  is 
a  gratifying  and  promising  fact  that  relative  number  of  fkrm  laborers 
are  decreasing.    Lands  are  yet  abundant,  and  farms  will  increase  by 


Digitized  by  VjOOQIC 


294    £EPOBT  OF  THB  COMMISSIONER  OF  AeBICULTUBE. 


subdiyisiOBy  and  it  is  for  the  highest  good  of  the  cdnntry  tiiat  owners 
and  tenant  occupiers  should  outnumber  laborers.  The  time  will  come 
when  lands  will  be  scarce  and  population  enlarged  and  laborers  in 
larger  proportion.  The  proportion  of  females  enumerated  as  engaged 
in  agriculture  is  also  increased.  The  number  given  as  farmers  is  50,809. 
A  large  proportion  of  the  female  farm  laborers  are  colored  women  in 
the  South. 

GlHie  distribution  by  age  and  sex  of  each  subclass  in  agriculture  is  as 
follows: 


OocapatioA. 


Persons 
ooonpied. 


Ages  «n4  sez. 


▲Uagec 


Femsles. 


lOtolfi. 


let.      Femalec 


All  ooonpfttions 

Agricnltare •-... 

Agricnltoral  lAborers 

Apiarists 

Dairymen  *nddairjwomen 

Farm  and  plantation  orerseers 

Scanners  and  planters 

Florists 

Gardeners,  noxserymen,  and  vine-growers 

Stock  •drovers 

Stook-berders 

Stock-raisers , 

Turpentine  fanners  and  laborers.. 

Otbers  in  agricnltoM 


17,392,099 


14.744.942 


2, 647, 157 


825,187 


7, 670, 403 

8,323,876 

1,016 

8.948 

3.108 

4,225.945 

4,660 

61,482 

3,449 

24,098 

16,528 

7,450 

45 


7, 075, 983 

2,788,976 

999 

8,238 

2,913 

4, 169, 136 

4,820 

50,173 

8,449 

24,004 

16,406 

7,325 

44 


694, 510 

534,900 

17 

710 

193 

50,800 

230 

1,309 


584,867 

580,576 

3 

136 

1 


94 

122 
126 

1 


72 

1,036 

116 

2,765 


178 


293. 1« 


135,862 
135.591 


10 

155 


"ii 


Ocoupation. 


Agesaadaox. 


16  to  58. 


ICales.       Females. 


All  oooapations 

Agricultore. . .  ■ .>..••.........•>•••-( 

AirioQltural  laboren — 

Apiarists 

Bairymenanddairywomen 

Farm  aiid  plantation  OTerseers 

Farmers  aod  planters 

Florists 

Gardeners,  nvrserymeo,  and  vine-growers 

Stock-drovers., 

Stook-berders 

Stook-raieers ««. 

Tarpentine  farmers  and  lalxnrers 

otbers  in  agriooltnro 


12,986,111 


2,988,115 


998,644 


6, 888. 133 

2, 126, 811 

904 

7,816 

2,736 

8,057,557 

4,003 

41,317 

8,220 

20,717 

16^877 

7,074 

41 


435,920 

388,664 

17 

622 

152 

47.042 

203 

954 


511«i 

7,i 


111 

1 


79,878 


983 
589 

28.728 
12.645 

579 
185 
820 

119 

84 

41 

aw 

£82 
629 
73 

4 

8 

DISTBIBTJTION  BY  AGES. 

The  following  condenfied  statement  shows  that  34.7  per  cent,  of  the 
whole  number  of  people  are  classed  as  having  occupations^  numbering 
17,392,099  persons.  Seren-eighths  of  all  are  between  the  ages  of  lo 
and  60.    The  proportion  of  the  different  ages  ate  thus  expressed: 


Ages. 


Kuiber. 


Per  dent. 


10  to  16 years..... 
16  to  60 years.... 
60  years  and  over 


].)I8,860 
l.ofi.617 


0.4 

87.8 
6l8 
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The  total  nninber  of  persons  eugaged  iu  agrioulture,  7|670y403f  are 
tbos  distributed  by  ages: 


Ages. 


If  amber. 


Per  cent 


10  to  15  years.... 
18  to  59  years — 
80  years  and  over 


720,729 

6, 324, 053 

625, 711 


9.4 
82.5 
8.1 


Distributing  the  aggregate  to  show  the  proportions  of  farmers,  labor- 
ers, &c.,  by  ages,  the  following  statement  is  made: 


Ages. 


Fanners. 


Per 
cent 


Farm 
laborers. 


Per 
cent 


Bnral 
specialties. 


Per 

cent. 


0.1 
1.4 
0.1 


10  to  15  years 

10  to  59  years 

80  years  and  oyer . 


3,704,599 
521,348 


48.3 

a8 


718,187 

2,518,475 

94)1234 


9.3 

82.8 

1.2 


4,582 
105,979 
10,131 


DISTRIBUTION  BY  NATIVITY. 

Four-flfths  of  the  workers  of  the  United  States  were  bom  in  this 
country.  The  other  fifth  is  distributed  between  Germany,  Ireland, 
Great  Britain,  Ganada,  and  nearly  all  countries  of  the  world  in  small 
proportions.    The  figures  are  as  follows: 


NatiTity. 

Workers  In 

•UoGoapa- 

tions. 

Percent 

rnSted  States 

18,897.462 
978,854 
1,033,190 
488,605 
205,525 
861,108 
450^470 

79.9 

Ireland - 

6.8 

Germany  ........... .•••.^ -- - 

5.9 

Great  Britain 

"""::""  "':::::::::::  :::r:::":'':::":':: 

2.7 

1.2 

P^tiwh  Provinces ., .......m. 

2.0 

Otberconntries., «••.•....... ••.•....••..................•••• 

17 

Taking  separately  the  agricultural  workers,  we  find  that  instead  of 
about  eight-tenths  of  native  workers  the  proportion  of  native  agricult- 
urists is  nine-tenths,  very  nearly.  The  foreign  element  in  agiiculture 
is  comparatively  small.  As  agriculturists  represent  nearly  half  the 
I>opulation,  this  difTerence  is  better  shown  by  giving  the  actual  num- 
bers. The  foreign  bom  engaged  in  agriculture  number  812,829;  in 
other  occupations,  2,681,818.  In  agriculture,  10.6  per  cent.;  in  other 
occupations,  27.6  per  cent  The  relative  numbers  of  all  engaged  in 
agriculture  is  as  follows: 


NatiTity. 

Workers  In 
agrfouUnre. 

Per  cent. 

TTntted  States ..••• 

8,857.884 
140,307 
293,722 
104,314 

109, 215 

89.4 

Ireland 

1.8 

GfimianT        .  .       ....  ........... .....^.... ............. «.•««.•■•.*••..>.•... 

8.9 

Great  Britain 

1.4 

Scandinavia                .. 

1.2 

Dritish  ProTiucea.... ....'.............. .......... 

1.0 

Other  ooaatriea - 

LS 
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The  Scandinavian  immigrants^  though  not  largest  in  nomber  are  largest 
in  proportion,  being  44.7  i>er  cent  of  all  workers ;  the  (Germans  have  28.4 
per  cent.:  immigrants  from  England  and  Scotland,  22.4;  from  Canada, 
20.9;  and  fit>m  Ireland,  14.3  per  cent. 

The  distribution  by  classes  is  thus  given: 


TXtMYitj. 

Fumen. 

Per 

oent. 

Fann 
Uboren. 

Per 

cent. 

Farm 
■pecialiata. 

Per 
eent. 

TTnitod  StfttM 

8.015.705 
107,708 
288,800 
82,867 
08,431 
50,035 
07,148 

8SwO 
2.5 
S.5 
2.0 
1.0 
L2 
LO 

8,102.474 
24,230 
48,210 
15,210 
22,024 
21,214 
28,902 

95.1 
0.7 
1.6 
0.5 
0.7 
0.0 
0.9 

79,425 
8.303 
12.122 

781 
1,680 
12,104 

05l6 

Ir«land 

09 

Germany  ..................................... 

10.0 

Great  Britiiiii 

6u2 

ScflDdinavJa 

0.7 

British  ProvlnoM.. 

1.3 

Other  ooantriM 

10.1 

It  is  seen  that  foreigners  do  not  come  here  with  the  idea  of  becoming 
peasants  or  remaining  farm  laborers,  for  nearly  four-fifths  of  all  are 
found  in  the  class  of  farmers.  The  large  proportion  of  native  team 
laborers  is  caused  by  their  relative  predominance  in  the  Southern 
States,  as  may  be  seen  by  reference  to  previous  tables. 

The  numbers,  by  nativities,  for  all  the  classes  named  in  the  census, 
are  as  follows: 


Occupation. 


Ail  oocnpatiooi...... 

A  griooltiure  •>•«>•■  •• 

Agricaltnral  laborers 

Apiaxiste 

Dairymen  and  dairjir< 
Farm  and  plantation  over- 

■eers 

Farmers  and  planters 

>lorlat» , 

Gardeners,     nurserymen, 

andyine-growers 

Stock-drorers 

Stock-herders 

Stook-raisers 

Turpentine  fanners  and  1*- 

borers 

Others  in  agricoltore 


17,802,000 
7,070,498 


Persons 
ooonpled. 


liTatiTity. 


United 


Ireland. 


18,807,452 


Gemuniy. 


078,854 


O.857,004'|l40,8a7 


1,088,190 
888,722 


3,828,870 
1.010 
8.948 

8,100 

4,225,945 

4,550 

51,482 
8,440 
24,008 
10,528 

7,450 
46 


1,102,474 

891 

5,053 

2,780 

;,  015, 705 

2,512 

20,887 
2,928 
18,245 
1^882 

7,430 
42 


24,230 

10 

576 

95 

107,708 
887 

0,298 
149 
440 
453 

5 

1 


400^505  20^585 


104«814 


48,210 
37 

73 

288,890 

753 

8,688 
150 
024 
424 


Great 

Britain. 


16,210 
42 
258 

51 

82,867 

595 

71 
704 


Scandi. 
navlan. 


91,880 


22,024 

2 
87 

7 

08,431 

20 

359 

7 

246 

48 


British 
Amer« 


21,214 

28 

801 

20 
50,085 


637 

07 


288 


Other 

OOOB- 

tries. 


88,902 

0 
1.285 

74 

87,149 

258 

4,025 

82 

8,551 

2,058 

18 


KELATION  OP  AGRICULTURE  TO  OTHER  ESTDUSTRIES. 

While  agriculture  is  a  foundation  interest,  on  which  others  are  based, 
and  by  which  others  are  supported,  in  the  sense  of  furnishing  the  alimen- 
tation on  which  their  labor  is  performed,  it  can  only  reach  its  high^t 
estate  in  the  midst  of  varied  industries.  The  dignity  of  the  fiurmer's 
position,  his*  independence,  his  control  of  the  means  of  comfortable 
living  iu  a  high  degree,  are  constantly  asserted,  and  acknowledged 
relatively  rather  than  absolutely.  If  true,  dignity  should  not  be  erectea  as 
a  bar  to  progress,  and  indei>endence  become  exdusiveness  which  shuts 
out  all  plebeian  industries.  If  it  becomes  first  an  is(datod  aristocracy, 
it  will  soon  be  as  poor  as  it  is  proud.    The  industries  thrive  together; 
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it  is  next  to  impossible  to  toach  one  without  affecting  the  others.  The 
solidarity  of  human  industry  is  a  fact  that  is  proven  in  the  industrial 
progress  and  development  of  every  country. 

Three  hundred  years  ago  Virginia  stood  as  to-day  in  resources  of  na- 
tnre,  yet  a  beautiful  desert,  wit£  only  spontaneous  crops  growing  upon 
her  soil,  deer  and  turkeys  her  only  cattle,  her  waters  simply  a  broeding 
place  for  fish,  her  lands  without  a  market,  her  ores  and  coals  lying 
worthless  below  the  soil..  Agriculture,  manufactures,  and  commerce  were 
practically  unknown.  Two  hundred  and  sixty  years  of  agriculture  have 
failed  to  produce  the  prosi>erity  that  sixty  would  have  brought  with  a 
suitable  combination  of  all  the  industrial  arts.  S'aturally,  agriculture 
comes  first,  but  other  industries  must  follow,  or  rural  arts  will  pine  and 
struggle  through  a  dwarfed  existence.  Virginia  has  heretofore  held 
too  exclusively  to  the  idea  of  the  dignity  and  independence  of  agricult- 
ure. She  has  hitherto  sought  wealth  in  the  soil,  but  is  now  finding  it 
in  the  coal  mine,  the  iron  ores,  the  dense  forests,  the  enduring  waterfall, 
and  a  thousand  sources  of  production  which  are  in  their  utilization 
rounding  into  symmetry  and  giving  yolume  and  momentum  to  the  grand 
whole  of  Virginia  industry. 

Pennsylvania  had  a  later  and  slower  settlement  She  has  no  sea- 
coast,  and  is  almost  destitute  of  natural  water-ways  and  great  aqueous 
basins  for  food-fish  supplies.  But  Pennsylvania  acted  wisely  and 
promptly  upon  the  true  theory  of  industrial  development,  that  it  should 
be  various  and  symmetrical^  furnishing  lucrative  employment  ibr  male 
and  female,  old  and  young,  in-doors  and  in  the  oi>en  air,  unskilled  and 
rough,  as  well  as  nicely  fu^usted  to  the  peculiar  tastes  and  finer  apti- 
tudes  of  the  delicate  and  refined,  who  are  suffering  for  something  to  do. 

More  than  half  of  the  people  of  Virginia  are  farmers;  only  one  in 
five  of  the  Pennsylvanians  are  engaged  in  agriculture.  Does  the 
greater  number  in  the  former  State  make  a  greater  demand  for  land 
and  a  higher  price  by  reason  of  the  competitiont  Ko;  the  competition 
is  between  one  farmer  and  another  in  the  sale  of  produce  for  which 
there  is  no  near  market;  and  the  cheapening  of  products  also  cheapens 
the  acres  on  which  they  are  grown.  So,  Virginia  farm  lands  are  valued 
ati$10.89  per  acre,  wMle  those  of  Pennsylvania  command  $49.30.  So 
says  the  census  of  1880.  It  also  says  that  the  average  farm  worker  of 
Virginia  produces  crops  worth  $180,  while  the  Pennsylvania  agricult- 
urist gets  $431.  Why  is  this  t  Because  of  the  other  four  mouths  seek- 
ing to  be  filled  and  competing  for  the  supply.  Besides,  high  prices  are 
a  stimulus  to  large  production,  and  fertilizers  are  more  abundant  in  a 
district  fidl  of  towns  and  villages. 

These  are  not  isolated  examples.  We  see  similar  causes  producing 
like  effects  in  other  States  and  in  other  countries  throughout  the  work- 
ing world.  It  is.  the  result  of  a  natural  law  which  may  be  formulated 
thus:  Values  in  AaBioxTLxxiBs  abe  bnhanoeb  by  ingbeasb  of 

NON-AGBIOULTUBAL  POPULATION. 

To  test  the  value  of  this  hypothesis  let  us  divide  the  States  and 
Territories  of  the  United  States  into  four  classes,  the  first  having  less 
than  30  per  cent,  engaged  in  agriculture;  second,  those  with  30  and 
less  than  50  per  cent.;  third,  those  with  50  and  less  than  70  per  cent., 
and  fourth,  those  having  70  per  cent,  and  over,  being  almost  exclusively 
agricultural  States. 
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VALUE  OP  LANDS. 

Applying  this  test  to  the  value  of  lands  the  following  result  is  ob- 
tained : 


ClaMM. 

IfnmbeT 
of  States 
and  Ter- 
ritories. 

AOTM. 

YaliiA. 

Yalneper 
■ore. 

Percent  of 
workers  in 
agrioalture. 

First  claw 

15 
13 
13 
6 

77,2«),742 
112,321,257 
837,878,040 
108,G3e,796 

$2,886,641,197 

3,430,916,787 

8,218.108,970 

502, 430, 842 

$38  65 
80  66 
13  53 
5  18 

18 

Bpcond  clans 

42 

Third  elftM 

S8 

Fourth  class...... ............. ....... 

77 

As  the  proportion  of  agriculture  to  other  workers  diminishes,  the 
value  of  land  increases,  but  in  a  much  higher  ratio.  In  the  almost  ex- 
clusively agricultural  States,  eight  acres  are  worth  little  more  than  one 
in  the  first  class,  consisting  of  States  of  the  largest  non-agricultural 
population.  In  the  class  which  averages  42  per  cent,  in  agriculture  tiie 
land  is  of  more  than  twice  the  value  of  farms  in  the  class  which  averages 
58  per  cent,  of  the  people  in  rural  employments. 

The  following  States  and  Territories  all  have  less  than  30  per  cent,  of 
their  aggregate  of  persons  in  all  occupations  engaged  in  the  pursuits 
of  agriculture,  and  they  average  but  18  per  cent: 


states  and  Territories. 


Percent. 

Acres  in 

Valne  of 

Value  psr 

of  workers 

farms. 

farma. 

acre. 

ooltare. 

18,146 

$3,682,408 

$200  18 

2 

8,859,079 

146,197,415 

43  52 

9 

514.813 

25, 882, 079 

50  27 

9 

1.165,878 

26,109,228 

21  55 

13 

530,862 

5,408,825 

10  19 

13 

135,573 

1, 127. 946 

832 

15 

2,929,773 

190,895,883 

65  16 

15 

124,433 

835,895 

672 

18 

2, 453,  r>4l 

121,063,910 

49  34 

18 

405,6^ 

8,234,504 

7  97 

20 

23, 780, 754 

1, 056, 170, 741 

44  41 

20 

19,  791,  341 

975.689,410 

49  30 

21 

16,693,742 

262,051,288 

15  79 

21 

327,  798 

2,832,890 

8  64 

25 

6, 119, 831 

165,503.841 

82  38 

28 

77,250,742 

2,985,641.197 

88  65 

18 

District  of  Colnmbia. 

3([aawchttBetts 

Bhode  Island 

Colorado 

Kerada 

Arlaooa 
Kew  Jer 
Wyoming 
Connecticnt  . 

](<mtana 

New  York... 
Pennsylvania 
Oalifomia.... 

Idaho 

Maryland.- ... 

Total.. 


In  this  list  the  most  diverse  conditions  are  represented.  On  one 
extreme  the  District  of  Columbia  has  but  18,146  acres  of  agricultural 
land,  which  is  valued  at  $200  per  acre  as  suburban  property  under  the 
shadow  of  a  large  city.  On  the  other,  small  areas  in  the  Territories  axe 
surrounded  by  immense  bodies  of  unoccupied  lands,  which  are  given 
away  by  the  United  States  Government,  keeping  the  prices  of  culti> 
vated  farms  low,  though  they  are  rising  with  great  rapidity.  California 
and  Colorado  are  similarly  situated,  yet  further  advanced  in  point  of 
time  and  in  development  of  industries,  and  of  course  showing  higher 
prices.  In  the  States  in  which  there  is  no  public  land  to  depress  prices, 
there  is  no  average  that  is  not  higher  than  the  general  average  of  the 
next  class  of  States  having  30  to  50  per  cent,  in  agriculture:  &e  range 
of  prices  is  from  $32.33  per  acre  in  Maryland  to  $65.16  in  New  Jersey, 
Though  Kew  Jersey  has  15  per  cent,  in  agriculture,  the  influence  of  flie 
adjacent  populations  of  Philadelphia,  New  York,  and  Brooklyn  reduces 
practically  her  percentage  to  a  lower  proportion  than  Massachusetts 
and  Hhode  Island. 

The  second  class  includes  the  smaller  manufacturing  States  of  the 
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East  and  the  older  States  of  the  West,  iu  which  the  agricultural  popu- 
lation is  less  than  half  of  all. 


states  anil  TerrltoriM. 

AoTMla 
fitrma. 

Value  Of 
Ikrma. 

Yaluepor 
acre. 

Per  cent 

of  workers 

Inagri- 

cultore. 

Ndw  Hainpsbire 

8,721,173 

1,090,245 

631, 131 

6, 552, 578 

655,524 

24,529.226 

4. 214, 712 

1,409.421 

13,807,240 

31, 673, 645 

15,353,118 

4,882,588 

8,800,656 

$75,834,389 

36,789,672 

5, 514. 399 

102,357,615 

14, 016, 178 

1,127,497,353 

56,908,675 

13, 844, 224 

499,103,181 

1, 009, 594. 580 

357.709,607 

109, 346, 010 

22,401,084 

$20  88 
83  74 

8  74 
16  62 

21  38 
45  97 
13  60 

9  82 
36  15 
3187 
23  30 

22  40 
689 

81 

iJoIaware 

38 

Now  Mtisioo 

85 

Maine 

85 

Utah 

86 

Ohio 

40 

Uregou 

40 

WaahiDj^n 

42 

Michigan 

42 

Illinoia 

44 

WiHconsin 

47 

Vermont 

47 

Dakota 

49 

Total 

112,321,267 

8,480.916,767 

80  56 

42 

This  list  embraces  also  a  few  of  the  Territories,  and  a  Btate  or  two  in 
which  the  unoccupied  public  lands  continue  to  depress  prices  of  farm 
lands. 

It  is  conceded  that  differing  degrees  of  fertility  must  affect  prices, 
and  other  causes  may  be  operative;  yet  such  is  the  controlling  force  or 
preponderating  non-agricultural  population  in  raising  prices  that  we 
find  the  average  of  this  class  to  be  more  than  twenty-flve  per  cent,  lower 
than  class  first. 

When  the  proportion  of  fanners  is  increased  to  half  or  two-thirds  the 
price  of  land  declines  seriously,  as  follows: 


states. 


Acres  in 
fiffma. 


Valne  of 
fkcma. 


Value  per 


Feroent. 

of  workers 
Inagri- 
cnltore. 


Virginia 

MiMouri 

llinnesota.... 

Indiana 

Louisiana 

Iowa 

NebraRka 

West  Virginia 

Kentncky 

Florida 

Kansaa 

Xenneasee.... 
Texas 

Total... 


19,885,783 
27, 879, 276 
13,403,019 
20, 420, 983 

8, 273, 606 
24,752,700 

9.944,828 
10, 193, 779 
21, 495, 240 

3,297,324 
21. 417, 468 
20,666,916 
36, 292, 219 


$216,028,107 
875.633,307 
193,724,260 
685, 286,  111 
58, 989, 117 
567, 430, 227 
105, 932, 541 
133. 147. 175 
299, 208, 631 
20, 291, 835 
235, 178, 986 
206,749,887 
170,468,886 


$10  89 
18  47 
14  45 
81  11 

7  121 
32  92 
10  65 
13  06 
13  92 

6  15 
10  96 
10  00 

4  70 


51 
51 
62 
52 
57 
67 
69 
61 
62 
64 
64 
66 
69 


237,873,040 


8,218,108,970 


18  63 


68 


The  States  having  over  seventy  i>er  cent,  engaged  in  agriculture  are 
as  follows: 


states. 

Acres  in 
lanns. 

Value  of 
farms. 

Valne  per 
acre. 

Percent 
of  workers 

magrl. 

enlture. 

nuAriria 

26,043,283 
22, 363, 558 
13, 457,  613 
18. 85r.,  .134 

15,  «r>5, 4Ga 
12,  061, :» 17 

$111,010,540 
135, 783, 602 
08,677,482 
78, 954. 648 
92,»»4.915 
74, 249, 655 

$4  80 
607 
6  10 
4  19 
686 
6  16 

72 

Nofili  OArollna         ..       ...................•..••••«. 

75 

Srinih  ('aioliua 

75 

Alabantn 

77 

MiHaiitHiuui                 

82 

83 

Xotal 

108, 630, 796 

562,430,842 

6  18 

77 
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INCOME  OF  THE  FARMER. 


The  owner  of  land  finds  a  great  advantage  in  the  increase  of  the  pro- 
portion of  non-agricultoral  population.  Does  the  cultivator  of  the  soil 
obtain  an  annual  product  of  higher  value  f  The  answer  is  an  emphatic 
afiirmative  in  the  following  statement  from  tiie  census  of  1880: 


ClMses. 

Number  en- 
gaged in  agri* 
ooltore. 

Valne  of  prod- 
nets  of  agiicnl- 
tore. 

Valneper 
capita. 

PfoportMm 

of  workers 

Inagiionl- 

tare. 

First  class 

1,060,681 
1,566,876 
8,017,971 
2,024,966 

$484,770,797 
616,860,959 
786,681,420 
824,237,761 

♦467 
394 
261 
160 

PsreMt. 
18 

H6oond  cIms......... ...............*.. ...... 

42 

Third  class 

68 

Kmrth  class 

77 

There  are  nearly  twice  as  many  agricultural  producers  in  the  fourth 
class  as  are  found  in  the  first,  yet  the  crops  of  the  million  are  worth 
much  more  money  than  all  the  results  of  labor  of  the  two  million  work- 
ers. The  class  tiiat  has  58  per  cent,  in  agriculture  makes  $101  per  an- 
num more  than  tliat  which  has  77  per  cent.,  and  the  class  with  the 
lower  average  of  42  per  cent,  gets  $133  above  the  earnings  of  that 
which  averages  58  i>er  cent,  in  agriculture. 

It  is  not  assumed  that  there  are  no  other  causes  affecting  the  quan- 
tity and  value  of  the  farmer's  crops,  which  cause  variations  in  the  ex- 
hibit of  individual  States,  but  the  relative  proportions  of  agricultural 
and  non-agricultural  population  constitute  a  fiBM^tor  which  dominates  all 
other  factors,  so  that  when  such  data  are  co-ordinated  in  classes  of 
States  the  result  appears  with  the  invariability  of  the  operation  of  law. 
That  all  these  variations  may  be  seen,  and  their  causes  sought  by  the 
rural  economist,  the  following  details  are  given : 


states  and  Territories. 

Persons  in  all 

Persons  en- 
onlture. 

Psroent. 

inagrlonlt. 

ure. 

Valneofprod- 

nets  of 
agrionltoie. 

Valneper 
capita. 

District  of  Columbia 

66,624 
720,774 
116,979 
101,251 

82.233 

22,271 

896,879 

a;  884 

241,833 

22.255 

1,884,645 

1,456,067 

876,505 

15,578 
824,482 

1,464 
64,978 
10,945 
18,689 

4.180 

81436 
69.214 

1,689 
44,026 

4.518 

377.460 

801.112 

79.896 

8,858 
90,927 

2 
9 
9 
13 
18 
15 
15 
18 
18 
20 
20 
21 
21 
25 
28 

$514,441 

24.160.881 

3.670.136 

6,035.228 

2,855,449 

614,827 

28.660,756 

•    872,391 

18, 010. 076 

2,024.928 

178,025,695 

129,760.476 

69.721,425 

1. 515, 814 

28.889.281 

•SI 

872 

335 

Colorado 

372 

VsTada 

683 

Arisona... ........  ....TtT-, ' 

179 

New  Jersey. .>•............. 

501 

Wyoming  .................x. 

227 

CoonecUont  ................ 

409 

Houtana 

449 

New  York 

472 

PennsylTfmla  ^.............r 

431 

Cftifforn^A -„. 

752 

Idaho 

883 

Maryland 

817 

Total 

6^786,710 

1,060,681 

18 

484.770^797 

457 

The  largest  income  is  ei^joyed  by  the  farmer  of  California,  not  only 
because  79  per  cent,  of  the  people  of  that  State  are  outside  of  agricult- 
ure, making  a  market  for  his  crops,  but  because  of  the  demand  through- 
out the  Umted  States  for  fruits,  wines,  and  other  peculiar  products  of 
that  flavored  State.  Wool  is  also  a  productive  source  of  income,  due  to 
the  market  made  by  the  woolen  mills  of  other  States. 

Only  in  Oregon  and  Illinois,  in  the  second  class,  are  rural  incomes  up 
to  the  average  of  the  first  class,  and  only  in  New  Mexico  and  Dako^ 
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are  the  annual  earnings  down  to  the  average  of  the  third  class,  so  ^niform 
is  the  action  of  this  principle  of  industrial  economy. 


Ststes  and  TerritoilM. 


Persons  in  all 
ooonpations. 


Persons  en- 

gmgedSn»f[^- 

ooltaze. 


Percent. 

insgrlonlt- 

ore. 


Yalne  of  prod* 

note  of  tkgd- 

culture. 


Value  per 
capita. 


^ew  Hampshire  . 

Belttware 

Kev  Mexico 

Maine 

Utah 

Ohio.. 


Oregon. 
Waahint 
Michigan., 
minofi... 


igton.. 


Wisconsin. 
Vermont... 
Dakota 


142,468 
54.680 
40,822 
281,996 
40,055 
904,475 
67,343 
30,122 
560,204 
999.780 
417.465 
118,584 
57,844 


44,490 

17,840 

14,180 

82,130 

14,550 

397,495 

27,091 

12,781 

240,819 

436,371 

195,901 

55.251 

28,908 


74,830 
20,345 
97,974 
45.489 
87.410 
77,152 
84.548 
12,750 
59.858 
80,137 
79,496 
82,656 
48,814 


$303 
354 

134 
267 
220 
394 
489 
330 
379 
4€7 
372 
400 
198 


Total. 


8,764,725 


1.566,876 


42    616. 850, 980 


894 


In  the  following  list  Iowa,  Minnesota,  and  Nebraska  lead  in  average 
income.  They  have  below  60  per  cent,  in  agriculture,  have  rich  lands, 
easily  cultivated,  and  send  a  large  proportion  of  their  products  to  east- 
em  and  foreign  markets,  and  therefore  have  less  of  the  stagnation  of 
isolation. 


states. 


Persons  in  all 
occupations. 


Persons  en> 

gaged  in  afi^- 

Coltore. 


Percent. 

inagricolt- 

ore. 


Value  of  prod- 
nets  of  agri* 
coltore. 


Valoe  per 
capita. 


Vii|;inia 

Missouri 

Minnesota 

Indiana 

lioulsiana 

Iowa 

Nebraska 

West  Virginia.. 

SZentaoky 

Florida 

Kansas 

Tennessee 

Texas 


494.240 
602,959 
255,125 
685,080 
363,228 
528,302 
152,614 
176,190 
519,864 
91.636 
322,285 
447.970 
682,138 


264,090 
856,207 
181,685 
881,240 
205,806 
803,557 

90,607 
107,578 
820,571 

68,781 
906,080 
294,153 
860,317 


$45,726,291 
95,912,660 
40,468,051 

114,707,082 
42,883,522 

186,108.478 
81,708.014 
10,860,040 
63^850,155 
T;  439, 898 
62.240,361 
62,076,311 
65,204.329 


$180 
270 
376 
846 
209 
448 
350 
180 
100 
126 
253 
211 
181 


Total. 


5^801,625 


8,017,971 


58 


786,681,420 


261 


In  the  almost  exclusively  agricultural  States,  the  range  of  income 
per  man  is  quite  uniform,  from  $140  in  South  Carolina  to  $202  in 
Arkansas,  the  average  of  all  being  $160.  It  may  be  claimed  that  labor, 
from  climatic  or  race  considerations,  is  less  ef&cient  than  in  other  States, 
but  it  is  evident  from  the  small  areas  planted,  except  in  cotton  and  com, 
and  the  small  products  gathered,  that  the  lack  of  diversity  in  industry, 
and  even  of  variety  in  agriculture,  is  dwarfing  the  magnificent  product- 
ive resources  of  this  great  belt  of  States.  The  wisest  and  brighest  of 
these  farmers  have  reiterated  this  sentiment  for  a  generation,  and  many 
are  acting  on  it;  but  the  reflex  influence  of  manufactures  and  mining 
would  accomplish  more  for  agriculture  than  the  most  i>ersistent  direct 
efforts  for  the  improvement  of  agriculture. 


Persons  in  all 
occnpations. 


Persons  en* 

gaged  in  agri> 

coltore. 


Percent. 

inagiricolt- 

ore. 


Vahieofprod> 

notsofagri- 

coltore. 


Valoe  per 
capita. 


Georgia 

North  Carolina.. 
SooUi  Carolina.. 

Alabama 

HisslBsippi • 

Arkxmaae 


Total. 


697,862 
480,187 
892,102 
492,790 
415,506 
260,692 

2,639,189 


482,204 
860,987 
294,602 
880.680 
880.988 
216,655 

2,024,966 


$67,028,929 
61,729,611 
41, 108, 112 
66,872,094 
63,701,844 
43,706,261 

824, 287, 751 


$155 
143 
140 
148 
187 
202 

160 
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WAGES  OF  LABOR. 

Having  ehown  that  the  valne  of  the  farm  and  the  income  of  the  farmer 
are  enlarged  by  increasing  the  proportion  of  non-agricultoral  labors  in 
a  State,  it  is  important  to  inquire  whether  the  fkrm  laborer  shares  in 
tlic  advantage  to  the  owner  and  cultivator  of  the  soiL  Fortunately  a 
definite  answer  can  be  given  from  repeated  and  trustworthy  returns  of 
the  wages  of  farm  labor  to  the  Department  of  Agriculture. 

In  1870,  when  wages  and  prices  generally  were  high,  the  average 
wages  of  farm  Ic^bor  in  the  first  or  manufacturing  class  of  States  was  $^ 
while  in  the  last,  exclusively  agricultural,  class  it  was  but  $15.  When 
the  panic  came,  and  years  of  manufacturing  deptession  followed,  me- 
chanics and  artisans  competed  with  farm  laborers  and  reduced  the 
price  of  rural  labor.  It  is  a  fact  that  prices  at  different  times  furnish  an 
accurate  measure  both  of  the  industrial  status  of  the  laborers  and  the 
prosperity  of  the  great  industries  of  the  country. 

In  1882  the  wages  of  agricultural  labor  averaged  nearly  $25  in  the 
first  and  second  class,  $19.50  in  the  thhrd,  and  $13.20  in  the  fourth. 
The  demand  for  wheat  and  com,  beef  and  pork,  the  product  of  Ohio, 
Michigan,  Illinois,  Wisconsin,  and  other  States  of  the  second  class,  to 
supply  home,  eastern,  and  foreign  markets,  brought  up  the  value  of 
farm  labor  to  an  equality  with  wages  in  the  States  of  the  first  class. 
The  scarcity  of  laborers,  who  prefer  farms  of  their  own,  also  oontributed 
to  high  rates  in  this  class.  Where  more  than  half  of  the  workers  are 
farmers,  the  competition  of  laborers  reduces  inevitably  the  rate  of  wages. 
So  we  find  that  where  the  proportion  reaches  three-fourths,  the  reduo* 
tion  usually  amounts  to  50  per  cent 

The  influence  of  manufactures,  of  mining,  of  any  productive  indu8< 
tries  on  local  prices,  whether  of  farms,  or  farm  products,  or  farm  labor, 
is  plainly  traceable  in  States,  and  in  various  districts  within  the  States, 
by  the  furnace  fires,  the  mines,  the  factories  that  thickly  dot  the  loca- 
tion where  high  prices  for  farm  labor  prevail. 

Diagrams  E  and  F  illustrate  in  a  striking  manner  the  operation  of 
what  may  be  deemed  a  law  in  industrial  economy,  and  show  tibat  the 
value  of  farm  lands  depends  more  upon  the  diversification  of  industry 
than  upon  the  fertility  of  the  soil,  and  that  the  farmer's  income  is  highest 
where  farmers  are  fewest. 

• 

OUE  WHEAT  EXPOETS. 

The  wheat  exports  of  fifty-eight  years  represent  in  volume  a  mountain 
of  grain  equal  to  2,064,755,783  bushels,  and  a  value  60  per  cent  greater 
than  the  present  amount  of  the  national  debt,  or  $2,594,292,442.  For- 
merly wheat  went  abroad  in  the  form  of  flour;  recently  the  exports  of 
grain  have  been  immense,  so  that  more  than  six-tenths  of  all  these 
exi)orts  have  been  in  unmanufactured  grain. 

More  than  half  of  this  exportation  has  been  madej  since  1874  or  in 
nine  years.  The  early  movement  in  exportation  was  dow.  In  the 
thirty  years  from  1^26  to  1855,  inclusive,  which  is  more  than  half  of 
the  period,  the  average  exports  of  wheat  (in  the  form  of  wheat  and 
flour)  were  nearly  nine  million  bushels  per  annum.  In  the  next  fifteen 
years  the  annual  shipments  had  risen  to  thirty-three  million  bushels. 
Up  to  this  time  the  volume  had  been  slowly  gathering  momentum  for 
a  far  more  wonderful  advance.  For  the  next  five,  sixty  millions^  for 
the  second  five,  more  than  a  hundred  millions  per  annum;  for  the 
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drteen  years  to  Jnne,  1883,  eighty-four  million' bofihels.  The  largest 
inual  export,  in  1880.  was  186,321,614  bushels. 
Diagram  G  shows  tne  quantity  and  value  of  this  exportation.  The 
oantity  can  be  measured  on  the  horizontal  lines  on  the  left  of  the  cen- 
ir  for  each  period  of  live  years,  in  bars  of  one  hun<b*ed  millions  each, 
iiich  are  subdivided  into  tens  of  millions  of  bushels.  A  glance  will 
ffice  to  show  the  total  volume  from  1825  to  any  given  date  on  the 
ftgram.  The  value  is  shown  by  the  same  horizontal  lines  on  the  right 
'the  center,  likewise  measured  in  tens  and  hundreds  of  millions.  The 
,  .  [ure  explains  itself.  By  the  remarkable  curvature  of  the  outer  line, 
'  »/*02''i^  Bcribing  a  concave  figure,  the  excessive  increase  of  recent  years  is 
own.  By  this  latest  extension  the  breadth  of  the  figure  has  been 
rubied  in  nine  years. 

Quantity  of  «rpof  to  of  wheat  and  flour. 


ms.    bo. 


1883.... 

Totia. 


Wheat 


125, 647 
614, 145 


739,603 
1, 842, 841 


3,582,538 
2, 946, 861 


6, 529, 394 
10, 184, 645 


15,714,039 
16.446,955 


32,160.094 
38,808,573 


70, 969, 567 
138,306,007 


209, 276,474 
81, 808, 364 


291, 084, 838 
224,019,374 


516, 104, 212 
55,073,122 


570, 177, 834 
40,325,611 


610, 502, 945 
72, 404, 961 


662,907,006 
122,353,936 


805,261,843 
153, 252, 795 


958,514,637 
150,665,477 


1, 109, 080, 114 
95,271,802 


1,204.351,016 
106.885,828 


1,310,737,744 


BoAhels. 


789,693 


3,588,583 


6,629,894 

16,714^689 

82,160,904 

70,969,667 

209,276,474 

291,064,838 

616^104,212 

670,177,834 

610,503,946 

683,907,906 

806,901,848 

956^614,687 

1,109,080,114 

1,304,351,916 

1,810, 737, 7U 


Hour. 


Bashela. 


28.269,700 
26,309,820 


49,469,520 
20,464,660 


69, 984, 180 
81,373,485 


101,807,665 
61,424,140 


162, 781, 806 
65,747,590 


228,479,896 

78,891,340 


807, 870, 786 
98^788,665 


406,159,400 
57, 273, 925 


463,438,825 

83, 878, 210 


547, 811, 586 
17,709.804 


697. 830, 829 
25,838.713 


650.215,927 
85,766,037 


685, 971, 964 
26,620.587 


712, 592, 551 
41.425,488 


764,018,039 


BnsheU. 


49,460,880 
09,984.180 
101,807,006 
162,781,806 
338,479,806 
807,870,786 
406,160,400 
468,488,826 


647,811,686 
666,021,889 


680,067,881 
607,830,830 


038,164,643 
060,316^087 
685,971,964 
712,592,661 
764,018,089 


Total  wheat  and  flonr. 


38,386,347 
36,823,965 


60,309,813 
82,307.501 


73.516,713 
84,320,346 


106. 887, 059 
71,608,785 


178. 445. 844 
82.104,545 


260. 640, 869 
117, 699, 913 


878,840,803 
237,095,573 


615,435,874 
139,082,289 


754, 618, 168 
807,897,664 


1,062.416.747 
73,782,026 


1, 135,  }9a  673 
55,872,103 


1,190,570,776 
90, 167, 959 


1,380,738,736 
147,687,649 


1.428,426,384 
180,304,180 


1,608,780,664 
186,821,614 


1,795,062,078 
121, 803, 889 


1,916,9M,467 
147.811.316 


3.064,766,788 


Bnahela. 


60,309^813 

78,610,718 

106^  887, 060 

178,446,844 

800,040.888 

878,340,808 

616,485^874 

764,618,108 

1,008,415,747 

1,135,196,673 

1,190,570,776 

1.880, 738;  735 

1,428,436,884 

1,008;  780^  604 

1,796,053,078 

1,916,944,467 

2.064,756,788 
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YMn. 

WhMt 

Floor. 

Total  Tfttne  of 
wheat    and 
floor. 

Yalne. 

Tain*. 

YaIiu. 

Value. 

1830 

737,365 

$24,706,090 
29.847,649 

$24,820,844 

1835 

1850,119 
2,667,186 

154,065.780 
81,287,691 
112,343,847 
181,^9.588 
267,494,808 
861,868,254 
495,230,129 
587.291,846 
701,690,546 
728,134.016 
747,787,963 
772,888,684 
802,451,397 
887,784,594 
882,831,851 
919,206,906 
074.031,865 

54.905,856 

1840 

850,119 
1,817,067 

54,065,739 
27,231,952 

83,964.8n 
117, 9U.  818 

1845 ^.-.. 

2,667,186 
2,900,785 

5,567,971 
18,369,064 
40.233,826 

81,287,691 
31,056,156 

1850 

5,667,971 
12,801,093 

112,343.847 
69,375,741 

200.068,652 

1855 

18,869.064 
21,864,762 

181,719,588 
75,775,220 

207.728,634 

1860 

40,283.826 
58,843,918 

93.577.744 
372,048,188 

257.494,808 
104,868,446 

wirWj  vWf  iWPO 

1865 

93,577,744 
178,470,444 

361,863,254 
133,856,875 

767,268,317 

1870 

272,048.188 
117.527,424 

389,675^612 
686,115,672 
754,498,671 
801  6B4.188 

496,220,120 
92,071,717 

976,867,458 

1876 

389,575,612 

587,291.846 
114,396,700 

1,387,806.218 

686,11^672 
68,382,890 

701,690,646 
24,483,470 

1.480,622,587 

W7 

754,498.571 
47,185,562 

726.124,016 
21,663,947 

1.549, 423;  096 

1878 

801,634,138 
96,872,016 

898,506,149 

1   A9a  907  99tt 

747.787,968 
28^005,721 

1,671.389,833 

1879 

896,506,149 
130,701,079 

772,883,684 
29,567,713 

■ 

1,831.658,625 

1880 

1,039.207.228 
190,546,305 

1,219.753.533 
1,387.452,018 
1,500,381,736 
1,620.261,077 

802,451.397 
35,333,107 

2,057,588,127 

1881 

1.219.753,533 
167,608.485 

837,784,504 
45,047.257 

2,370,283,869 

1882 

1,387,452.018 
U2, 929, 718 

882, 831, 851 
36,375,055 

2,419,588.643 

1883 

1,500,381,736 
119,879,341 

010, 206, 006 
54,824,459 

2,594,293,442 

XoUI 

1,620.261,077 

974, 031, 365 

EXPORTS  OF  CORK 

The  shipment  of  maize  as  grain  and  in  the  form  of  meal,  the  whole 
expressed  in  bushels  of  shelled  corn,  are  given  for  a  period  of  fifty- 
eight  years.  There  were  small  quantities  exported  before,  even  in  tbe 
early  days  of  the  settlement  of  the  country,  scarcely  noticeable  up  to 
1845.  In  forty  years,  up  to  1855,  the  average  shipments  were  about 
2,700,000  bushels  per  annum.  Between  1865  and  1875  the  shipments 
were  greater  than  for  the  forty  years  preceding;  and  since  1876  tbe 
volume  of  exports  has  been  far  greater  than  for  the  fifty  years  prior  to 
that  date.  The  largest  shipments  were  in  1880,  within  a  fraction  of 
100,000,000  bushels.  The  exports  of  the  six  years  of  plenty,  from  the 
croi>s  of  1875  to  1880,  were  492,000,000  bushels  in  round  numbers,  an 
average  of  82.000,000  bushels  per  annum.  The  export  value  of  the 
shipments  of  this  period  was  56  cents  per  bushel.  The  records  of  ship- 
ments ttom  the  crops  of  1881  and  1882  show  the  effect  of  reduced  yield 
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H. — Diagram  slioicing  quantity  and  value  of  corn  exported  in  58  years^  nieal  include 
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npou  exportation.  With  a  larger  acreage  than  ever  before^  the  exports 
averaged  bnt  43,000,000  per  year.  It  was  not  because  it  could  not  be 
spared,  for  our  farmers  h^ve  abundance  of  hay,  stover,  and  straw  as 
substitutes  for  at  least  a  portion  of  the  com  fed.  It  was  principally  the 
advanced  price,  consequent  upon  the  home  demand,  that  prevented  the 
usual  movement  of  com  to  foreign  countries.  The  average  price  of  ex- 
X>orted  com  for  these  two  years  was  68  cents  per  bushel.  The  quantity 
was 'reduced  almost  qne-half  by  an  increase  of  12  cents  per  bushel  in 
the  price.  The  use  of  American  com  in  Europe  ^depends  almost  entirely 
upon  the  relative  vidue  of  other  fee.ding  material  for  which  maize  comes 
in  as  a  substitute. 

Diagram  H  presents  a  graphic  illustration  of  the  course  of  com  ex- 
portation similar  to  that  for  wheat.  As  it  is  on  the  same  scale  as  to 
quantity  and  value,  the  breadth  of  the  figure  will  show  the  relative 
quantity  and  value.  On  the  right  especially  the  difference  in  the  aggre- 
gate and  bushel  values  is  finely  shown. 

Quantity  of  eoq^ort$  of  oom  and  oom-meal. 


Ytm. 

Corn. 

Coin-mMl. 

ToUl  bashelB. 

Boabels. 

Bnshels. 

BuiheU. 

Buahels. 

i>no 

8,530.710 
2,5e8»946 

8,133,632 
3,260,532 

6,664,842 

1835 

ILOM  ASA 

6,408,164 
0,778,884 
14,300,880 
24,284,680 
28,776.604 
33,086,872 
38,642,300 
44.062,396 
50.478,608 
51,805.568 
53,687,106 
56,418^306 
67,006.848 
68,409,800 
60,140,273 
61,305,040 
62,378,868 

12,602,800 

1940 

6.000,656 
1«  184, 073 

7  284  620 

6,403,164 
3,875,720 

• 

17,063,513 

1845 

7,2H62e 
8,474.100 

10,768,738 
54,580.801 
78,486,087 
106,083.983 
158.606,011 
206,680.287 
352.842  202 

0,778,884 
4,530,006 

25,068,618 

Ig50 

10.75e,7a8 
43,822,153 

14,300,880 
0.074.800 

78.865,571     , 

1855 

54,580,801 
23,005,196 

24,284,680 
4.485,824 

107.256,501 

I860 

78,486,087 
27,607,806 

28, 770, 504 
5, 165, 368 

140,010,855 

1865 

106.083,083 
52,612,028 

33,035,872 
4,706,428 

197,338,311 

1870 

158.606,011 
47, 003. 276 

38.642,300 
5,420,006 

250,761.683 
408,320  810 

1876 - 

206.680,287 
146,152,015 

44.062,396 
6, 4l6, 212 

1870 

852,842,202 
40,403,572 

• 
402,335,774 

478,106,767 

658,667.856 

644,064,107 
748,128,084 
885,032.168 

878,217,074 

• 

01ft  JUn  RQO 

50,478,608 
1,416,060 

454,231.342 

1877 ,.., 

402, 335, 774 
70,860,083 

51, 895, 568 
1, 701, 628 

526,883,953, 

1878 - 

473, 106, 757 
85,461,008 

63,687.106 
1, 731, 012 

614,076,063 

1879    

568,667.855 
86,286»252 

55,418.208 
1,688,640 

701.060,055 

1880 :.. 

644, 054, 107 
08.160,877 

67, 006, 848 
1.402,452 

801,533.284 

1881    

743, 123. 084 
91,008,175 

68,409,300 
1, 730, 072 

885,181,431 

1882      .'.. 

835,  032, 150 
43,184,015 

60, 140, 272 
1,155,768 

880,622,114 

1883    

878.  217.  074 
40, 586. 825 

61, 305, 040 
1,068.828 

'081,177.767 

Total 

918, 803, 809 

62,373,868 

1 

20  A— '8 

3 

4 
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Value  of  exports  of  com  and  corn-meaU 


Tmib. 

Cora. 

ConmeaL 

Total  yaluo 
com- 

of  con  and 

T»llM. 

Tihie. 

Tahie. 

Value. 

■B«aL 

1830 

13, 019. 9S6 
1.804,711 

63.824.637 

4.697.741 

6.453.343 

87,781,263 

65^448.962 

76,288.148 

U0.1M.508 

157.280.325 

261.74^269 

296,010,549 

886^681.794 

884.068.152 

426.S17.272 

478,615.519 

529.818,188 

566,164,018 

566.ta6,100 

fS.  404. 871 
2,731.077 

$5,135,448 
8.606,663 
11.643,684 
20,627,966 
24,775.254 
9a  aaii  vMt 

$4,424,297 
4.586,788 

1835..^ 

.'$8,960,085 

tgin 

8,824.037 
873,104 

0,135,448 
8.471.215 

8,060,085 
4,344.319 

18.304,404 
18.097,027 

1845..« 

4, 697, 741 
1,755,602 

8,606,663 
8.037,021 

13  304.404 
4,792,623 

1850 

6,453.343 
31.277.920 

11.643.684 

8,984.252 

18.097.027 
40,262.172 

58,888,199 

1855 

17,731,268 

17,712,609 

20,627.936 

4. 147, 318 

58,859.190 
21.S60.017 

80,219,216 

1800 

55.443.962 
19,789.181 

24,775,254 
4, 917, 515 

80.219,216 
24,706,696 

104,925.913 
145.158.547 

18G5 ^... 

75, 233, 143 
34,903,365 

29,602,769 
5,323.270 

85,016.689 
42.861,487 
48.828.075 
60.126.102 
51.639^254 
52,976,441 
54,027.672 
55, 006k  068 
56.278^283 
57,278.484 
58.254.232 

104,925,912 
40,226.635 

1870 

110, 136, 508 
47,143,817 

85.016.039 
7,846,448 

145. 152, 547 
54.488.265 

190.6ti,612 

1875 

157,280,325 
104.464.944 

42.361.487 
6,461,588 

109,641,812 
110,926,532 

810,568.344 

1876 

261,745,200 
33.265,280 

48,823,075 
1.305.027 

310,568.344 
84,570,307 

845,138.651 

18T7 

295.010,549 
41.621.245 

50.128.102 
1.511,152 

845.136.651 
43,132,397 

388, 271,  OM 

1878 

886.631,704 
48,030,358 

51.639^254 
1,336,187 

388,271,046 
49.366.545 

437.637.593 

♦   1879 

884.662.152 
40, 655, 120 

52.975.441 
1.052.231 

437.637.593 
41,707.351 

479.344.944 

1880 

425,817,272 
53,208.247 

54.627.672 
961.361 

479,344,944 
54,279,608 

533.624.552 

1881 

47H,615.519 
50,702,009 

55.009,063 

1.270,200 

532.624.552 
51, 972. 868 

585^507.421 

1883 

529, 318, 188 

28,  M5, 830 

56,279,233 
904,201 

585,507,421 
29,840,031 

61^437.452 

1883 

558.164,018 
27, 756, 082 

57,273,434 
980,798 

615, 437, 452 
28,736,880 

644.174.332 

Total 

565.920.100 

58.254.232 

644, 174, 332 

*  BANK  OP  STATES  JJS  GBAIX  PRODUCTION. 

The  fluctuation  in  production,  Trbich  for  6cvci*al  reasons  is  extremis 
in  this  country,  is  a  tronblesome  factor  in  statistical  calculation,  if 
frosto  injure  wheat  in  this  country,  or  cold  rains  blight  the  crop  in 
Europe,  and  the  price  should  advance,  there  might  be  a  very  large 
acreage  the  next  year  and  possibly  a  larger  crop.  But  the  disaster 
might  be  so  severe  as  to  reduce  the  area,  notwithstanding  high  prices. 
Very  loose  ideas  of  rotation  prevail;  if  practiced  at  all,  it  is  a  system 
that  is  very  flexible,  to  be  modified  by  changing  circumstances  of  the 
seasons  and  the  markets.  ^ 

So  variable  are  the  products  of  the  several  years  that  in  three  years 
three  different  States  may  lead  in  a  crop.  Therefore  the  rank  of  a  StiKe 
must  be  determined  by  its  average  product  in  a  series  of  years.    A  table 
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has  been  prepared  showing  the  rank  of  States  during  the  last  ten  years, 
lu  comparisons  drawn  from  it,  it  should  be  remembered  that  ten  years 
is  a  long  jieriod  in  some  of  the  newer  States,  and  a  period  of  five  years 
would  make  a  better  showing  for  them. 

In  corn  the  prominence  of  certain  States  is  so  great  that  their  rank 
is  less  liable  to  change  by  annual  yariations.  The  order  of  the  ten  of 
heaviest  production  is:  Illinois,  Iowa,  Missouri,  Indiana,  Ohio,  Kansas, 
Kentucky,  Tennessee,  Texas,  and  Pennsylvania. 

Illinois  also  stands  first  in  wheat,  followed  by  Ohio,  Indiana,  Cali- 
fornia, Minnesota,  Iowa,  Michigan^  Wisconsin,  Missouri,  and  Pennsyl- 
vania.   But  three  of  these  are  spring  wheat  States. 

The  oats  crop,  though  in  its  uses  more  nearly  allied  to  corn,  requires 
quite  diiferent  climatic  conditions.  Therefore  we  find  Kew  York,  Iowa, 
AVisconsin,  Minnesota,  and  Michigan  among  the  first  ten  in  oats,  all  of 
which  have  a  much  lower  rank  as  corn  States.  Buckwheat  is  a  crop 
almost  confined  to  the  Northern  States.  Pennsylvania  is  first  in  ryo 
and  California  in  barley. 
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CONSUMPTION  AND  DISTPaBUTION  OF  COKN  AND  WHEAT. 

For  two  years  past  efforts  have  been  made  for  the  first  time  to  ascer- 
tain approximately  the  consumption  of  the  corn  and  wheat  supply  of 
the  year  on  the  first  day  of  March.  The  purpose  is  to  show  the  rate 
of  distribution,  and  to  indicate  the  extent  of  consumption  at  that  date. 
The  result  is  exceedingly  interesting  and  valuable.  It  reveals  facts  so 
numerous,  so  various,  and  local  conditions  of  consumption  so  peculiar 
and  diverse  as  to  prove  practically  a  revelation  to  local  agricultural 
writers  and  to  commercial  editors.  This  is  especially  the  case  as  to 
corn.    Among  the  points  presented  are— 

1.  That  the  average  stock  of  com  on  hand  at  this  date  in  a  series  of 
years  is  one-third,  two-thirds  having  been  consumed  on  the  farmer 
shipped  away. 

2.  That  nearly-flve  sixths  of  the  corn  shipped  from  the  county  where 
grown  goes  from  seven  States,  known  as  the  corn-surplus  States ;  and 
most  of  the  remainder  from  Kentucky  and  Tennessee. 

3.  That  44  per  cent,  of  the  com  is  fed  to  cattle  and  swine  (for  meat- 
making)  in  the  counties  where  grown ;  ^8  per  cent,  is  fed  to  work-animals 
in  the  operations  of  the  farm,  and  8  per  cent,  used  as  human  food.  Most 
of  the  20  per  cent  shipped  srom  the  counties  are  also  used  in  the  East 
and  South  for  the  various  purposes  above  named.   This  would  make  the 

distribution  nearly- 
Percent 

For  feeding  for  meat 50 

For  feeding  for  work • 30 

For  human  food ••...•...  9 

For  exportation • 5 

For  spirits,  glucose,  starch,  seed,  and  waste 6 

4.  That  in  the  South  about  half  is  used  for  work-animals  and  a  fourth 
for  meart;  while  in  the  West  half  ^oes  for  making  meat  and  one-fifth  for 
farm  work. 

5.  That  the  above  diversities  as  to  use  in  home  consumption  make  large 
difference  in  the  time  of  consumption.  In  the  South,  43.5  per  cent  re- 
mained on  hand  March  1,  because  of  the  large  crop,  and  its  required  use 
for  five  months  of  spring  and  sununer  plowing. 

The  smaller  former  average  in  the  South,  35.9  per  cent.,  is  not  because 
of  a  change  in  the  usage  as  to  eonsumption,  but  because  the  smaller 
former  supply  was  earlier  exhausted,  and  purchases  fh)m  the  West  large 
after  that  date.  In  the  West  only  a  third  remained  on  hand,  because 
the  heaviest  feeding  comes  in  autumn  and  early  winter. 

GOSN. 

Proportion  on  hand  March  1. — The  returns  of  March  1, 1883,  showed  that 
about  36  per  cent,  of  the  crop  still  remained  in  the  hands  of  the  growers, 
or  about  558,000,000  bushels  of  1,017,000,000  bushels  representing  the 
crop  of  1882.  Kearly  two-thirds  of  this  amount  was  in  the  Westei^i 
States,  and  about  three-tenths  in  the  Southern  States. 

Comparing  with  an  average  of  the  five  preceding  years,  one  of  which 
(1881)  was  a  year  of  great  scarcity,  we  find  that  New  England  hatl  less 
than  that  average ;  the  Middle  States,  37.4  i>er  cent.,  the  average  being 
3G.7;  the  Southern  States,  43.5  per  cent.,  instead  of  35.9;  the  Westeru 
States  only  a  fraction  more  than  such  average,  or  33.8  per  cent.,  in  place 
of  32.9  per  cent.;  the  Pacific  coast,  25.1,  the  average  being  24.5  por 
cent. ;  and  the  Territories,  35  per  cent.,  a  very  large  increase,  due  to 
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the  development  of  corn  culture  in  Dakota.    The  following  statement 
shows  these  percentages  and  the  quanti{ie8  they  represent : 


Sections. 

Production. 

Stock  on  hand 
Karch  1, 1883. 

Average 

per  cent. 

for  five 

yean. 

Basbels. 

Pot 
cent 

BuheU. 

Xew  Enf^laml • • 

6.876.300 

78,585,700 

904. 695.  300 

1, 127, 904, 500 

2.920,900 

6,512,400 

29.8 
37.4 
43.5 
38.8 
26.1 
86.0 

1,898,701 

2^397,288 

171, 551, 063 

881,600,606 

741,908 

2,288,662 

82.6 

MiUilIe 

36.7 

Soiitlieni 

86.9 

■\V«wt©m 

82.9 

Paeiflo 

S4  5 

Nevada,  Colorado,  and  TerritorieB 

25.5 

Total 

1.617,026,100 

36.8 

687.472,117 

83  7 

It  is  seen  that  the  only  stocks  contributing  appreciably  to  the  aggre- 
gate are  those  of  the  West,  South,  and  the  Middle  States.  The  statement 
by  States  and  Territories  is  as  follows : 


states. 

Prodofitinie82. 

Stock  on  band  March 
1,1663. 

i 

BoBlials. 

Bnshala. 

P«E.rt. 

Maine 

M4,400 
870,700 
1,930^300 
1,237,200 
o^  -00 
DO 
DO 
DO 
DO 
DO 
DO 
DO 
DO 
DO 
DO 
DO 
DO 
DO 
DO 
OO 
DO 
OO 
OO 
OO 
00 
OO 
00 
00 
00 
00 
00 
00 
00 
DO 
00 
00 

18.000 
422,400 

57.000 
4,650,000 

45.000 

18,000 
965,000 
273,000 

02,000 

9a 

86 

Xew  Hamnahlie  .......■■•....■•....•■>....•>..■■>>••.•.. 

SO 
84 

i 

86 

38 
37 
48 
45 
44 
46 
43 
51 
43 
48 
47 
89 
87 
42 
42 
42 
41 
29 
30 
36 
87 
30 
29 
30 
80 

82 
85 

Vermont ..••.....• 

Maeaaobn^etti — ... 
KhodeIAland..•...... Ml» 

82 

27 

Oonnecticnt  ...........■■-...•...■••. ....•■T>i-f -.•*..»..-- 

83 

New  York - 

New  tTeney  •■••.*..•■•••••■•■•>■».••  a  •>>••••••••...  ■•*••■• 

87 
36 

p«nn*3ilvania.. -...-•..•••.•■.•••••....•... •••-•••.....-. 

86 

Delaware «. 

Maryland ....^..... 

45 

43 

VirjSnift ..«•....•» 

40 

No&  Carolina ...I .^ 

43 

South  Caiolina 

37 

Oeorda ..«_..  •.—......................... 

83 

rUwida ll.l 11 

40 

Alabama 

Mlaaiaaippl 

I/oniaiana...... 

85 
85 
85 

Texaa ^ 

Arkaanaa 

84 
35 

T^nn^wee 

33 

TV<^tyfrj^nift ».-r. 

34 

Kenlncky ..*........•.•.••.•.....••••.... 

Ohio - 

MiohiRan .^ 

Indiana 

88 
28 
28 
83 

XlliUOlS... ...  .... ................. .«.. .. .... ........ ...... 

w  laoonam  ■...•..••......■....... .«. ... .....^  .•.  ... ...  ... 

XTinneaota ............ ................................... 

39 
28 
27 

Iowa 

Missouri 

36 
28 

Kansas  ........a......... .......••..•■•••••>....> 

33 

30 

Nebraska 

California 

1601512 

20,520 

1.730,500 

13,500 

5,400 

270,200 

00,000 

22,320 

43 
36 
10 
20 
38 
38 
37 
30 
30 
28 
•    24 
86 

88 
25 

Oroiron  ......  ............................................ 

10 

Nevada 

Colorado 

18 
33 

Arizona......... ........................ 

32 

Dakota • 

25 

Idaho .• 

Montana 

28 

28 

New  Mexico 

25 

Utah  

22 

Washinpton 

88 

lV\*oniiiic  ......  •  ..........rf. .................. a.... ... 

::::::::::::::::!;::.;.:.. 

1 

Total 

1,617,025,100 

587,468,843 

36.3 

33.7 
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The  largest  proportions  ou  hand  are  those  of  the  Soathem  State& 
This  is  in  accoMance  with  intelligent  expectation,  not  becaase  there  is 
any  surplus  for  shipment,  nor  becaase  more  is  consumed  than  in  the 
"West.  On  the  contrary,  the  requirements  of  that  region  are  far  smaller 
than  of  the  States  where  pork  and  beef  are  made.  The  larger  portion 
is  used  for  feeding  the  horses  and  mules  employed  so  constantly  in 
plowing  during  the  spring  and  early  summer.  Pork  is  not  made  for 
shipment,  and  only  a  partial  supply  for  home  consumption,  from  mast, 
and  the  run  of  the  pea  field,  and  a  limited  supply  of  com  towards  kill- 
ing time.  These  conditions  are  reflected  in  the  results  of  tiiis  inquiry, 
showing  a  great  contrast  with  Western  practice. 

Consumption. — Inquiry  was  made  as  to  proportions  used  for  specific 
purposes,  to  illustrate  the  rural  economy  of  different  sections  of  the 
country,  under  the  following  heads,  viz:  (A)  human  food;  (B)  feed  for 
work  animals ;  (O)  feed  for  cattle  and  swine ;  (D)  shipped  out  of  country 
where  produced. 

In  the  first  inquiry  the  percentage  would  be  expected  to  vaiy  fi:oni 
two  causes — ^the  amount  produced  per  capita,  and  the  comparative  use 
of  maize  for  human  food^  which  differs  greatly  in  the  different  States. 
In  New  England  its  use  is  quite  limited,  and  not  confined  to  the  home 
product;  but  very  little  is  grown,  so  that  the  percentage  is  larger,  tlioagli 
the  quantity  is  not.  In  the  South  the  quantity  is  greater,  but  less  than 
in  the  West,  so  that  sixteen  per  cent,  is  required  in  the  former,  and  but 
five  in  the  latter  States,  though  the  aggregate  Southern  requirement 
is  not  viery  greatly  in  excess  of  Western,  63,000,000  bushels  against 
56,000,000  bushels.  The  quantity  of  native  corn  reported  as  used  for 
food  in  the  South  is  4.6  bushels  per  capita;  in  the  West,  nearly  3 
bushels.  In  the  Middle  States,  and  in  "Sew  England,  the  native  supply 
is  supplemented  by  com  from  other  States,  increasing  the  consump- 
tion as  reported;  the  population  is  largely  in  cities  and  towns,  and 
the  rural  population  small.  The  total  reported  as  used  for  food  in  the 
country,  of  nearly  130,000,000  bushels,  may  probably  be  increased  by 
20,000,000  more  finom  the  column  which  reports  com  <<  shipped  out  of  the 
county '^  in  whichit  is  grown,  making  an  aggregate  of  150,000,000  bushels 
or  nearly  three  bush^  per  capita.  This  is  very  unequally  distributed, 
some  communities  using  twice  this  average,  and  others  a  scarcely  ap- 
preciable quantity. 

In  the  use  of  com  for  feed  of  work-animals  is  seen  a  marked  difference 
between  Western  and  Southern  usages  and  rural  methods.  The  per 
cent,  of  com  used  for  this  purpose  in  the  Southern  States  is  placed 
at  47.2.  As  the  supplies  brought  from  the  West  are  almost  entirely 
used  for  work-animals  or  human  food,  the  real  proportion  of  corn 
consumption  is  fiiUy  one-half  for  such  feeding.  In  the  West  it  is  one- 
fifth,  or  20.9  per  cent.  Yet  the  quantity  used  is  235,000,000  bushels. 
The  larger  relative  use  of  com  for  work-animals  in  the  South  is  due  to 
the  fact  that  plowing  is  almost  continuous  from  March  to  July,  inda- 
sive ;  that  more  horses  and  mules  are  required  in  proportion  to  work 
done,  and  com  is  the  principal  feed.  In  the  West  there  is  less  cultiva- 
tion, wheat  taking  the  place  of  cotton,  and  requiring  no  culture  after 
planting,  while  horses  feed  upon  hay  as  well  as  com,  and  use  oat^ 
mnch  more  extensively  than  in  the  South.  Everything  in  crop  and  cul- 
tivation, in  work  and  ration  of  animals,  conspires  to  widen  the  relative 
requirement  of  com  for  work-animals  of  these  two  belts  of  States. 

The  consolidation  of  returns  makes  the  proportion  used  for  feeding 
work-animals  28  per  cent.  Taking  into  account  receipts'  from  beyond 
county  (and  State)  lines  the  proportion  may  be  stated  at  30  per  cent. 
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The  third  branch  of  coDsnmption  relates  to  meat  production.  It  also 
indades,  to  a  limited  extent,  milk  production.  Beef,  pork,  and  mutton 
all  require  an  increasing  proportion  of  corn,  supplementary  to  grass 
products  and  rougher  forage  in  summer  droughts  and  winter  severities, 
especially  in  the  finishing  process.  Eggs  and  poultry  demand  a  share 
of  the  maize  supply.  Half  of  the  crop  in  the  West  appears  to  be  used 
as  feed  for  cattle,  sheep,  and  swine.  Applying  the  percentage  to  the 
present  crop  the  grand  volume  of  557,000,000  bushels  is  indicated.  As 
only  one-fourth  is  shipped  from  counties  where  grown,  and  little  more 
than  one-fifth  can  be  traced  to  Chicago,  Toledo,  New  York,  and  all  other 
distant  markets,  it  is  evident  that  the  other  fourth  is  ample  f6r  working 
animals  and  h6me  food.  When  we  recount  the  various  uses  of  com  in 
'  every  stage  of  cattle  life,  and  for  ripening  12,000,000  swine  (more  or  less) 
for  the  packing  trade,  and  some  millions  more  for  farmers  use,  and  a 
further  requirement  for  sheep  and  poultry,  it  would  seem  that  50  per 
cent,  of  the  Western  crop  might  be  used  for  these  purposes.  The  use 
of  com  for  spirits  has  not  l^n  mentioned,  because  it  is  usually  only 
about  one  per  cent,  of  the  crop.  Seed  requires  not  more  than  one  per 
cent.  In  this  calculation  it  is  proper  to  say  that  the  entire  crop  is  ac- 
counted for.  Yet  it  should  be  remembered  that  the  farmers'  cribs  were 
bare  of  com  at  the  beginning  of  theyear,  and  that  they  will  not  be  so 
thoroughly  exhausted  at  its  end.  However  short  the  stock  may  be, 
which  Chicago  is  able  to  dram,  there  will  be  scattered  through  twenty 
States  many  million  bushels  more  than  existed  there  at  the  beginning 
of  the  year.  The  actual  consumption  (excluding  exportation,  seed,  &c.) 
will  not  much  exceed  1,450,000  bushels.  This  is  more  than  an  average 
consumption,  even  of  recent  years,  but  with  rapidly  increasing  popula- 
tion, alarge  export  demand,  and  thenecessityfor  beef  of  earlier  maturity 
and  better  quality,  it  will  not  be  too  large  a  quantity  for  the  Aiture. 

Shipped  from  the  county. ^^Ab  the  retums  were  made  by  counties,  the 
portion  shipped  does  not  necessarily  mean  shipped  to  the  seaboard,  or 
beyond  State  lines.  It  must  include,  however,  all  such  shipments. 
The  aggregate  of  tjiis  branch  of  the  inquiry  is  abofrt  330,000,000  bushels, 
which  is  ample  to  account  for  exportation,  eastern  and  southern  ship- 
ments, and  leave  a  margin  for  shipments  snort  distances  for  local  sup- 
ply of  towns  and  cities,  and  the  requirements  of  neighboring  feeders. 
Seven-eighths  of  this  county  surplus  is  in  the  West.  The  largest  quan- 
tity is  in  Illinois;  and  Kansas,  Iowa,  and  Missouri  follow  in  order. 
Iowa's  portion  is  greatly  reduced  by  the  very  poor  crop  of  last  year. 
Kentucky  and  Tennessee  have  a  much  larger  surplus  than  usual. 

The  statement  of  this  division  of  local  consumption,  according  to 
specific  uses,  is  thus  made : 


Seotions. 

HniBttfood. 

Veed  for  work, 
ulmals. 

Feed  for  catUe  and 
•wine. 

Shipped  ftoB 
oonnty. 

Pr.et 

Bashflk. 

Pr.ot 

BoihoU. 

Pr.ct. 

64.2 
47.3 
20.3 
49.4 
84.6 

29.2 

Baahek. 

Pr.ci 

Baabela. 

V^wRnffbuid 

14 

9l2 
16 

5 
30.8 

IS.  3 

894, 089 
7,224,626 
68,186,261 

8081979 

996,397 

29.4 

82.7 
47.2 
20.9 
24.3 

43.1 

1,873,651 

26,765,480 

186,806,987 

285,227.078 

701,025 

2,806,844 

8,467,679 
87,144,801 
103,968,517 
657,237,200 

1, 016, 50C 

1,966,745 

2.4 
10.8 
10.5. 
24.7 
10.3 

11.4 

150,981 

Middle..". 

8,460,*943 

Houttaem  ............... 

41,249^535 

'Went'Oni  ................ 

278, 970, 859 

J*a4^iflc 

308,790 

NVtmIa,  Colontdo,  and 
TerritoriM 

742,414 

Total 

8      i  129  fig6.81& 

28 

452,671,615 

43.  G 

704, 776, 348 

20.4 

329,878^522 

Digitized  by  VjOOQIC 


314 


REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 


Allowing  for  the  export  reserve,  and  for  a  moderate  tilling  of  the 
usual  stocks  held  over  (which  were  so  depleted  last  year),  and  for  the 
requisite  conversion  of  corn  into  spirits,  glucose,  starch,  and  the  seed 
for  sixty-five  million  acres  or  more  to  be  planted,  the  actusd  consump- 
tion of  the  year  for  man  and  beast  may  thus  be  stated,  after  distribution 
of  the  remnant  of  the  county  surplus  not  required  fbr  the  miscellaneous 
uses  indicated  above: 

Bnaheli. 

For  human  food 150, 000,  OCH^i 

KorfePtlofwork-aninialfl : 520,000,000 

For  feed  for  raeut-producing  animals 780,000,OOCt 

Total 1,450,000,000 

Learing  for  export,  seed,  spirits,  aud  surplus 167,035,100 

The  returns  by  States  axe  as  follows : 


states. 


Mkine 

New  Hampthire 

Vemont 

Haasftchusetta 

Khode  iBland 

Connecticut 

New  York 

New  Jersey 

PennsylvaniA 

Delaware 

Maryland 

Virginia 

North  Carolina 

SoaUi  Carolina 

Georfda 

Florida 

Alabama. 

Miiisiatippl , 

Louisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia .- 

Kentucky 

Oliio 

IMicldgan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska .m.. 

Caliromia 

Oregon — 

Nevada 

Colorado 

Arizona 

Dakota 

Idaho 

Montana 

New  Mexico 

UUh t.... 

Washington 


Human  food. 


Bushels.      Pr.ct 


198, 0C8 

130.60ft 

231.636 

160,  8:{6 

33,348 

138. 096 

2,118,750 

795, 424 

3, 916, 692 

883.660 

1, 611, 423 

6, 744,  640 

6,  852, 140 

4,  089,  050 
8, 788,  200 

927.225 
7,036,150 
6, 349,  056 
2,927,280 
7, 609,  956 
4, 483. 167 
6,  766, 974 

1,  791.  240 
6, 040, 072 

5,  590. 152 

2.  572.  344 
5. 374, 215 
7. 293, 476 
2,  576. 128 
1.478,932 
7,019,504 
8,501.850 
5.  778. 104 
2. 474.  346 

805, 179 
33,800 


22 

16 

12 

13 

12 

12 

10 

8 

9 

10 

9 

16 

20 

25 

24 

26 

22 

21 

20 

12 

13 

0 

12 

8 

6 

9 

5 

4 

8 

7 

4 

6 

4 

3 

81 
26 


Food  for  work- 
animals. 


Bushels. 


Pr.ct 


50,688 

17,100  I 

604,500  ; 


271.320 

285.089 

540,484 

420.  648 

105,602 

300, 508 

6. 856, 250 

3,778.264 

14.  361.  204 

1.259,712 

6, 445. 692 

13,  643,  520 

l8. 704,  l%0 

9. 159, 472 

16,  844, 050 

2,114,073 

16.311.075 

16,  023, 808 

8,  761. 640 

36, 147,  291 

10, 312, 104 

27, 8J9. 782 

5,  970.  800 

24.  leo.  288 

25. 196. 184 

8. 860. 296 

25.796,232 

82,  820,  642 

7,  084, 852 

5,  704,  452 

28,  078.  016 

84,007,400 

26,001,468 

11, 546,  948 

697, 725 

3,000 


30 
27 
28 
34 
88 
26 
30 
38 
33 
32 
86 
38 
40 
56 
46 
67 
51 
58 
60 
57 
66 
37 
40 
82 
27 
31 
24 
18 
22 
27 
16 
20 
18 
14 
25 
3 


Food  for  catUe 
aud  swine. 


Bushels. 


Pr.ct. 


215.424 

28.500 

1.999,500 


416^024 

487,592 

1,060,968 

643.344 

136,171 

693,480 

11, 653. 125 

8. 977. 120 

20,018,648 

1, 495. 908 

6,908,551 

11, 130, 240 

9,935.603 

2,944,116 

8,055,850 

519, 246 

6. 716. 326 

6, 661, 382 

2,841.824 

15, 219. 912 

8,066,384 

26,564,124 

8, 120. 070 

82, 466, 287 

46,  659. 600 

15, 434. 064 

62. 667, 807 

83, 874. 974 

18.354.912 

11,408,904 

96, 518, 180 

91,  819.  980 

66,448,196 

35, 465. 626 

948.906 

67,600 


60,266 

11.400 

1,534,500 


46 
66 
66 

52 
40 

60 
55 
40 
46 
38 
33 
31 
29 
18 
22 
14 
21 
22 
16 
24 
28 
84 
41 
43 
60 
64 
49 
46 
57 
.■M 
55 
64 
46 
48 
84 
62 


Shipped  fran 
county. 


Bnahela. 


Pr.ct 


18.088 

IT,  414 

77.212 

12,372 

2,770 

23,116 

1,059,375 

1,361, 908 

6,222,256 

787,880 

8,039,034 

6,885,600 

3,768,677 

163,562 

.  2,920,400 

148,856 

1,918.050 

1,209.844 

686,450 

4, 439. 141 

1,724,295 

16,037,720 

1,0U.89O 

12.835,158 

15, 864, 264 

1, 714. 896 

23, 646,  546 

68,347.808 

4,ie6,i08 

2.  585, 313 

43, 871, 900 

35. 707. 770 

46,224,832 

82, 991, 280 

279, 090 

24.700 


76.032 


611,500 


4 
1 
1 
2 
5 

14 
12 
20 
"2 
15 
11 
1 
8 
4 
6 
4 
4 

5 
£0 

17 
17 
G 

22 
32 
1:5 
12 

r. 
21 

32 
40 
10 
19 


18 

*ii 


250,900 
33,000  I 
37.200 


463,  200 
85.250 
6,200 


154.400 

112,  750 

6,200 


96,500 
44.000 
12,400 


10 

20 


THE  CORN-SURPLTTS  STATES. 


Practically  we  have  only  to  consider  tbe  snrplns-com  States  in  an 
inquiry  concerning  tbe  corn  of  commerce  or  current  and  prospective 
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prices.  Commercial  prices  are  made  by  the  production  of  seven  States. 
In  addition  to  these  Kentucky  and  Tennessee  usually  add  something  to 
this  surplus,  ordinarily  not  enough  to  affect  prices.  In  two  of  these 
seven,  Illinois  and  Iowa,  the  crop  of  1882  was  not  much  superior  to  that 
of  1881,  and  the  available  supply  of  the  present  year  actually  less  than 
that  of  last  year,  which  had  a  larger  stock  left  over  from  the  previous 
year's  supply.  The  local  prices  in  those  States  are,  therefore,  compara- 
tively high.  The  following  statement  shows  the  proportion  and  quan- 
tity on  hand  in  those  States  March  1, 1883: 


Stateik 

Oropb 

Btoek. 

Pop 

cent 

Ohio ^ 

Sutkelt, 
68,819,200 
107,484,800 
182,886,600 
175,487,600 
176,037,000 
144,452,606 
82,478,200 

Buthelt. 

27,002.668 

88.694,348 

67,464,658 

52,646,280 

51,011,100 

47,669,858 

85,465^626 

29 

Indiana 

36 

Illinois *. 

37 

iowa 

80 

MiMoari 

30 

Kansas .       . 

83 

Kebraska I 

43 

Total 

855,505,800 

82(^013.988 

83 

The  proportion  of  Illinois  on  hand  at  this  date  is  ordinarily  much 
larger  than  that  of  other  States.  In  1881  it  was  45  per  cent,  or  35,000,000 
to  40,000,000  bushels  more  than  the  j^resent  remainder.  The  percentage 
is  about  the  same  as  that  of  1882.  Iowa  has  a  smaller  proportion  on 
band  than  last  year,  and  less  than  half  the  number  of  bushels  remain- 
ing on  the  Ist  of  March,  1881.  The  comparison  of  the  stock  on  hand 
in  the  seven  States  is,  in  round  numbers,  as  follows : 

Bushels. 

March  1,1883 .'^20, 000, 000 

March  1,  1882 iiOO,000,000 

Marohl,  1881 413,000,000 

EFFECT  OF  SCARCITY  UPON  PBICE. 

The  average  farm  price  for  the  crop  of  the  entire  country  from  1871 
to  1881,  inclusive,  has  been  43  cents.  In  the  last  live  years  of  this 
period  it  &iled  to  reach  40  cents,  except  in  1881,  when  it  was  63  cents. 
It  is  above  the  avei^e  now,  fh>m  the  gradually  increasing  use  of  corn 
in  meat-making,  but  mainly  from  its  comparative  scarcity,  the  last  crop 
averaging  only  24  bushels  per  acre,  or  4  bushels  less  than  the  census 
crop  of  1879.  That  crop  furnished  a  supply  of  35  bushels  per  capita; 
the  crop  of  last  year  only  30  bushels  per  head,  counting  present  popu* 
lation  at  54,000,000.  The  bare  gamers  of  last  fall  make  this  difference 
still  greater. 

SMAX.L  ANNUAL  SURPLUS. 

At  the  same  time  the  intelligent  observer,  at  all  conversant  with  the 
facts  of  farm  economy,  cannot  fail  to  see  that  this  snrphis  held  over  to 
angm^it  the  following  year's  supply  must  always  be  small,  say  5  or  G 
per  cent,  usually,  and  scarcely  exceeding  10  in  years  of  exceptional 
abundance.  In  Uiree-fburths  of  all  corn-producing  counties  there  is 
next  to  absolute  exhaastion  of  corn  eribs  every  year;  in  a  few,  in  the 
great  maize  sections,  tliere  is  sometimes  a  Mineral  proportion  held  over. 
One  hundred  and  Mly  million  bushels  in  all  the  States  would  be  an 
extraordinary  surplus  in  any  season. 
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ANNUAL  RATE  OF  CONSUMPTION. 

There  is  another  error  that  should  be  guarded  against — the  thoaght- 
less  assumption  of  an  equal  rate  of  consumption  throughout  the  year, 
summer  as  well  as  winter.  No  farmer,  intelligent  or  oUierwise,  would 
make  this  blunder,  which  is  broached,  though  probably  not  accepted  to 
any  appreciable  extent,  in  commercial  quarters.  It  is  evident  that  the 
consumption  in  December  in  the  feeding  States,  where  three-fourths  of 
the  com  is  grown  and  two-thirds  of  it  consumed,  is  five  times — in  some 
of  them  ten  times — as  much  in  December  as  in  June.  And  yet  there 
are  those  who  thoughtlessly  assume  that  the  consumption,  if  an  average 
of  100,000,000  bushels  per  month,  must  necessarily  be  in  equal  quantity 
each  month.  It  would  scarcely  seem  to  be  necessary  to  make  this 
explanation,  yet  the  vagaries  of  commercial  statement;  render  it  impor- 
tant to  a  proper  understanding  of  the  true  meaning  of  these  retams, 
which  fairly  represent,  in  approximate  figures,  the  varied  conditions 
which  affect  consumption,  showing  uniformity  in  proportion  consmned 
only  between  those  States  in  which  such  conditions  are  similar.  Id 
this  way  internal  evidence  is  afforded  of  the  substantial  correctness  of- 
the  several  results. 

CONSUMPTION  IN  THE  PAST. 

There  is  a  chance  for  misconception  of  the  actual  requirements  of 
consumption  from  the  rapid  increase  of  the  past  twelve  years^  which  is 
sufficientiy  large,  but  much  of  it  is  more  apparent  than  reaL  The  year 
1S69  wa«  one  of  low  production  of  com,  and  the  census  of  1880  was  veiy 
incomplete  in  the  South,  making  the  record  of  1870  positively  less  than 
that  of  1860.  This  was  deceptive,  misleading  the  press,  which  pro- 
claimed a  decline  in  com  culture,  whereas  t£ere  was  an  increase  in 
acreage.  The  census  made  760,944,549  bushels,  a  figure  10  per  cent  too 
low  for  1869,  for  that  season,  and  33  per  cent  less  than  a  good  season 
would  have  made.  The  Department  of  Agricultuire  made  874,320,000 
bushels  for  the  same  year  and  fairly  represented  the  real  status  of  the 
crop.  The  area  was  sufficient  for  a  crop  of  1,000,000,000,  and  in  1870  a 
product  of  nearly  1,100,000,000  was  obtained. 

The  increase  in  area  has  been  gradual,  and  no  such  boom  has  occurred 
as  the  unthinking  and  misinformed  observer  is  disposed  to  believe. 
Nor  has  the  Department  of  Agriculture  made  ve^  low  estimates  ex- 
cept in  1878  and  1879,  the  causes  of  which  are  obvious.  Reviewing  the 
production  of  five  years  for  1877  and  1881,  inclusive,  in  the  light  of 
census  and  department  work  combined,  the  average  product,  exclusive 
of  an  average  of  about  82,500,000  bushels  exported,  would  admit  of  a 
consumption  for  all  purposes  of  nearly  1,400,000,000  bushels.  For  tea 
years  the  consumption  has  averaged  about  1,275,000,000  bushels,  the 
exportation  nearly  65,000,000  bushels. 

The  increase  has  been  gradual  and  comparatively  uniform.  The  com- 
])etition  of  one  crop  with  another  and  the  practical  difficulty  of  much 
annual  change  in  the  aggregate  area  of  all  crops,  except  by  the  steady 
increase  of  farms  and  farmers,  forbid  the  spasmodic  and  extreme  en- 
largement of  the  area  of  any  crop.  Every  accurate  enumeration,  State 
or  national,  fortifies  this  position  and  exposes  the  absurdities  so  often 
set  afloat  in  this  era  of  8i>eculation. 

The  comparative  yield  of  com  per  acre^  in  the  difierent  sections,  which 
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is  illustrated  by  Diagram  I,  is  accouuted  for  by  climate,  soil,  and  culti- 
vation. 

'WHEAT. 

The  returns  of  ivheat  indicated  a  remainder  of  28  per  cent  of  tbe  crop 
on  the  1st  of  March,  or  about  143,000,000  bushels.  This  appears  to  be 
very  slightly  in  excess  of  the  average  stock  at  that  date  in  previous 
years.    The  statement  by  sections  is  as  follows : 


SMtiont. 

CropoflSSS. 

stock  on  band  March 
1,1883. 

For  five 
yean. 

Baabels. 

PeroMlt 

BoBhela. 

Percent 

KewEnslaod.^ ^.... 

Middle —- 

1,303,020 

.  35,745,200 

45,673,450 

8W.  387, 700 

48,085,900 

19,190,200 

37.0 
85.6 
25.0 
29.2 
28.2 
23.1 

408,284 
12,784,908 
11,462,874 
108,388,660 
12,621.801 
4,418,256 

88.1 
34.7 

Southern   ••■•■••■-1   ,.«t»». »---,»».. T-^--t..T..Tr-.--rT-.--r» 

22.0 

Western — —..... 

27.1 

paolflc 

25.9 

Colorado.  Nerada.  and  Territories •• 

22.9 

^ObU    •••■»•  ««■«»*  •«■«■*  ••*•••  ••  arm*  •■  ••••»■•■■■ 

504,185,470 

2&8 

145,028,733 

26.9 

The  proportion  of  increase  is  large  in  the  South,  and  yet  the  quantity 
is  small.  In  the  West  about  2  per  cent,  more  than  usual  remained  on 
hand,  or  nearly  three-tenths  of  the  crop.  The  largest  quantity  ap- 
peared to  be  held  in  Ohio,  apparently  for  higher  prices. 

In  comparison  with  the  previous  years,  an  investigation  a  year  ago 
supplies  data  for  the  following  statement : 

Basbels. 

Wheat  on  hand  March  1,  1883 143,000,000 

Wheat  on  hand  March  1,  1882 ^ 98,000,000 

Wheat  on  hand  March  1,  1881 145,000,000 

The  local  consumption,  and  shipments  from  counties  where  grown,  are 
given  as  follows,  by  sections: 


Consamed  in  the  county. 


Per  cent.       Bosliela. 


Shipped  ontoftbeoonntj. 


Percent       Bushels. 


XcvEogland 

Middle 

Southern 

Wen  tern 

California  and  Oregon 

Colorado,  IJeyada,  and  Territories 

Total 


99.0 
60.8 
67.4 
39.9 
24.8 
39.7 


1.092,486 

21,742,277 

26,217,408 

141,291,610 

11, 910, 369 

7,621,508 


1.0 
89.2 
42.6 
60.1 
70.2 
60.8 


41.6 


209,875,658 


58.4 


10,554 

14, 002;  92:1 

19,456,042 

213,096,090 

36,175,5;J1 

11,568,692 


294,309,812 


In  the  consumption  in  county  where  grown  is  included  that  manufac- 
tured by  local  mills,  and  more  than  50,000,000  bushels  msed  in  seeding 
the  area  of  the  crop  of  1^83. 
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The  statement  of  stock  on  hand,  and  also  the  proi)ortion  usually  con- 
sumed or  manufacturtKl  in  the  county,  and  that  shipped  out  of  the 
county,  is  given  as  follows: 


StatM. 


Maine 

'Hew  Haropahire . 

Vermont 

HMsachasetts... 

Rhode  Island 

Connecticnt 

New  York 

New  Jersey 

Pennsylvania.... 

Delaware 

Maryland 

Virginia 

North  Carolina... 
SonthCarolizia... 

Georgia.., 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansaa. ....... 

Tennessee 

West  Yirgtaiia  ... 

Kentucky 

Ohio 

Michigan 

Indian* .^ 

IlUnoU 

Wisoonsiii ....... 

Minnesota 

Iowa  ......•«*••.. 

Missouri 

Kansas 

Nebraska 

California 

Oregon 

Nevada 

Colorado 

Arizona 

Dakota.- 

Idaho  

Montana 

New  Mexico 

Utah 

Washington 

Wyoming 

Indian 


Crop  of  1882.  ^^^ «»;  \'^  March 


Bnshela. 


Bashels.       Per  ct 


U, 


512, 100 
148,700 
378,000 
20,100 

r.2o 

43,600 

U\  200 

098,700 

300,700 

200.600 

6i»,6u0 

311,400 

4M.S0O 

720,000 

812,000 

350 

700,800 

250,100 

7,500 

173, 700 

566.100 

071,200 

854,300 

250.000 

53,600 

15,400 

SI,  800 

02,000 

A5,400 

30,500 

87,200 

38,600 

18,000 

00,000 

46,600 

39,300 

95,000 

98,200 

220,000 

460,000 

650,000 

685,000 

767,000 

250,000 

440,000 

2S,000 


Total 503,185,470   143,856,860 


158. 751 

53,532 

170, 100 

6,231 


19. 020 
4,  250,  820 

671,584 
7, 308,  2r.2 

504.  252 
1, 090,  788 
1,911,622 
1,  813. 284 

618, 700 

053. 225 


71 
36 
45 
31 


301.184 
45,018 


1,085,162 

263,203 

2,  :m,  088 

1,504,833 

4,140,000 

15, 208, 760 

10,340,928 

12, 720. 304 

10,063,600 

8,332,844 

10,660,700 

7, 901, 032 

6,884,650 

0,209.440 

5,700,000 

8. 201. 184 

2,528,253 

26.650 

S27,406 

61,600 

2,102,000 

175,  500 

178,300 

191,750 

350,000 

610,000 

6,250 


45 
35 
32 
M 
42 
Zi 
Z\ 
33 
30 
25 


C  a  © 


32 
40 
45 
31 


Consumed  in 
conntj. 


Bushels. 


23 

18 


26 
2.1 
24 
31 
24 
85 
32 
28 
21 
38 
32 
31 
25 
28 
83 
24 
21 
27 
33 
28 
20 
27 
26 
25 
28 
25 
26 


28.6 


47 
34 
33 
32 
40 
20 
22 
30 
20 
20 


21 
15 


21 
23 
21 
29 

20 

30 
30 
24 
24 
SO 
SI 
33 
22 
26 
28 
28 
20 
28 
30 
28 
22 
25 
26 
26 
27 
24 
25 


26.8 


512, 100 

145,726 

370.440 

20,100 

520 

43,600 

8,  501, 640 

1,595,012 

11, 165, 385 

480,240 

2,506,680 

3.241,446 

4,505,736 

1, 677, 130 

3,088.440 

360 

1.564,736 

250,100 

"  ^W 

01 

80 

00 

80 

00 

32 

20 

84 

00 

02 

30 

62 

40 

20 

00 

19 

63 

00 

96 

,-00 

2,740,000 
455.000 
445,250 
636,610 
900,000 
1,661.600 
18,750 


210, 067, 288 


Shipped  from 
county. 


Bushels. 


2,974 

7,560 


3,643,560 


9,135,315 

720,380 

i.0i8,9M 

6,068.954 

080,064 

51,670 

724.451 

'""i36,'064 


1,126,800 

313,220 

4,98^800 

1,941,720 

9.14^500 

27,376,768 

22,980,780 

28.180;  316 

31,381,740 

12,036,608 

24, 44$.  570 

8,606,648 

16,623,160 

19,281.280 

11,4MlM0 

26,964,4M 

9.611.047 

10,000 

974,902 

55,000 

8,720,000 

106.000 

230,750 

130.300 

360,000 

878,400 

6^250 


283,109.812 


INCREASE  OF  FARMS. 
With  the  increase  of  fanns  hascome  alargeadditiontotheir  nnmberand 
to  the  area  of  farm  lands.  The  number  has  been  enlarged  both  by  tiik- 
ing  up  virgin  lands  and  by  subdivision  of  old  farms — in  the  distant  West 
by  new  lands,  in  the  South  mainly  by  dividing  the  old  plantations.  In 
groups  of  States  the  comparison  of  census  results  is  thus  made : 


Number  of  farms. 

Acres  in  farms. 

Groups. 

1880. 

1870. 

Per 

cent. 

in. 

crease. 

1B80. 

1870. 

Per 
eent 
In- 
crease. 

TTniied  States 

4,008,007 

2,650,085 

50.7 

636, 081, 835 

407, 735, 041 

3LC 

TCnrth  Atlantic  OrouD  .......... 

690. 139 
644,  429 
1,  607.  968 
886.648 
83,723 

601,595 
374, 102 
1, 125.  (^78 
51(»,  998 
48,212 

15.7 
72.3 
50.9 
73.  5 
73.7 

67,  985,  640 
101,419,'5I« 
206,  982,  l.')7 
133. 500,  223 

26,194,252 

62. 744, 384 
90,213.055 
139,215.200 
90, 343, 247 
16,210^086 

S.4 

South  Atlsntic  Grouo  .......... 

12.4 

Northern  Central  Group 

Southern  Central  Group 

Weatem  Group. ............... ^ 

48.7 
•54.4 
61.5 
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Tbe  increase  by  sabdivision  is  largest  in  the  ootton-growio^  StatcH, 
where  the  share-tenant  system  prevails.  In  Texas  the  increa8c  is  l)oth 
by  subdivision  and  new  lands,  the  area  in  farms  having  nearly  doubled 
iu  ten  years,  while  in  Alabama  the  enlargement  of  area  is  only  26  pei 
cent.,  though  the  number  of  farms  is  doubled.  The  South  Atlantic 
Group  shows  an  increase  of  12.4  per  cent  in  lands,  with  72.3  increase  in 
number  of  farms. 

In  the  Korthem  Central  Group  the  increase  in  area  and  number  of 
farms  is  nearly  the  same:  it  is  not  much  different  in  the  Western 
Group.  Yet  there  is  a  marked  tendency  everywhere  to  a  decrease  in  the 
average  size  of  farms. 

Increase  in  area  and  numher  of  farms. 


Stntes  and  Tenitorlea. 


Kunber  of  ftnns. 


1880. 


JPercent. 
^crease. 


1870. 


Acres  infano*. 


1880. 


1870. 


Per  cent, 
inoroase. 


United  Stataa. 


4,008,907 


IfOBTH  ATLAKTIC  GROUP. 

Maine 

New  Hampahira 

Vermont 

Hasaaebnaetta. 

Kbode  Island 

Conneetiont. 

New  York 

New  Jersey , 

PainBaylvania 


Tbe  gronp. 


BOUTH  ATLAVriC  OSOUT. 

Dalawara 

Msrvland 

Diatrict  of  Colombia. . . . 

Virginia 

Weat  Virginia 

Nortb  Carolina 

Sooth  Carolina 

Oeorcia 

riOTiaa 


The  gitrap. 


MOSTHBHH    CXXTRAL 
OKOUF. 

Ohio 

Indiana 

IlUnoia 

Michigan 

Wiaoonain 

Miuneaota 

Inwa 

Miaaonri 

Da.kota 

Nebranka 

Kansaa 


The  gionp.. 


SOUTHERN     CSNTRAL 


Kentnchy... 
Tenneaeee .. 
Alabama — 
Miaaisaippi. 
Louisiana... 

Texaa 

Arkansas..^ 


The  group., 


6i,309 
32,181 
35  &22 
38,406 
6.216 
30,5fte 

241,058 
34,307 

218,542 


606,139 


8,749 
40,517 
485 
118,617 
62,674 
157,609 
93,864 
138.626 
23,438 


644,429 


247,189 

194,013 

256,741 

154,008 

lU,  822 

92,3He 

IH.'i,  351 

215,  575 

17, 43.-> 

63,  .187 

i;;8,56i 


1,607,968 


8H6,048 


2,650,985 


50.7 


536, 081, 635 


407, 735, 041 


50,804 
29,642 
33,827 
20,500 
5,368 
35,508 

216, 253 
30,652 

174, 041 


601,595 


7,615 

27,000 
209 
73,849 
39, 778 
as,  565 
51,889 
69.956 
10.241 


374. 1U2 


196,953 
161,289 
202.803 

98,786 
102,904 

46,500 

116,292 

148,328 

1,720 

12,301 

38,202 


1, 125, 078 


166, 4.'S3 

118.429 

165, 650 

118, 141 

135,864 

67,382 

101, 772 

68,023 

48,292 

28,481 

174,  lU 

61,125 

94,433 

49,424 

510,998 


*Dearaaae. 


7.5 

ao 

5.0 
44.9 
15.8 
20.0 
11.5 
11.9 
22.7 


6,553,578 
3, 721, 173 
4,882,588 
3,360,079 
614, 613 
2,458,541 

28.780,754 
2, 929, 778 

19, 791, 341 


5,838,058 
3,605,994 
4,528,804 
2,730,283 
502,808 
2,364,416 

22, 190. 810 
2,980,511 

17, 994, 200 


15.7 


14.9 

50.1 
lO&l 
60.5 
57.6 
68.4 
80.9 
9a2 
128.9 


67,985,640 


1,000,245 
5. 119, 831 
18fl46 
19,835^785 
10, 193. 779 
32, 863, 568 
13,457  613 
26,043,282 
3,297,824 


62,744.384 


1,062,822 

4,512,579 

11,677 

18,145.911 

8, 528, 394 
19,835,410 
12,105,280 
23, 647, 041 

2,873,541 


72.8 


26.1 
2a3 
2ai 
55.0 

ao.5 
9a7 

50.4 
4r>.3 
913. 7 

4ia3 

262.7 


101,410,563 


24.529.226 
20,420,983 
31, 673, 645 
13, 807, 240 
15, 353, 118 
13, 403. 019 
24. 752, 700 
27, 879, 276 
3. 800, 9rAi 
9, 944, 826 
21, 417, 468 


90, 213, 055 


21,712,420 

18,119,648 

25.882,861 

10, 019, 142 

11,715,321 

6,483,828 

15, 541, 79;i 

21, 707,  220 

302, 376 

2, 073, 781 

5, 656, 879 


60.0 


206, 982, 157 


130, 215, 269 


40.6 
40.2 

101.6 
49.6 
69.6 

185.0 
91.1 


21,405.240 
20. 666, 915 
18,  855, 334 
15.&>5,462 
8,273,506 
86, 292, 219 
12, 061, 547 


18, 660. 106 
19, 581, 214 
14, 061, 178 
18, 121, 113 

7, 025, 817 
18. 396, 523 

7,597,296 


73. 6       133, 500. 223 


90, 343, 247 


31.5 


12.2 
3^2 
7.8 

23.0 
2.5 
3.8 
7.2 

♦2.0 

10.0 


8.4 


3.6 
13.5 
55.4 

0.3 
10.5 
12.7 
11.3 
10.1 
88.9 


12.4 


13.0 

12.7 

22.4 

37.8 

31. 1 

106f7 

59. 3 

2*^.4 

1,1.''.6.9 

379.  G 

27t<  « 


4a  7 


1.12 
5.5 
26.0 
20.8 
17.8 
07.3 

5a8 


34.4 
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lHcrea9e  in  area  and  number  of  fartM—dmUnutd. 


StAtM  and  TeiritoriMb 

y  umber  of  &rms. 

Percent 
increaee. 

Acres  In  fiirms. 

Percent 

1880. 

1870. 

18801 

1870. 

increMe. 

WnmBH  OBOUF. 
Mimtuin...  .^..^r 

1.610 

467 

4.506 

5.063 

0,452 
1,404 
1,885 
6.529 
16,217 
35.034 

851 

175 
1.738 
4.480 

172 
4.008 
1.086 

414 

3, 127 

7,587 

28.724 

78.5 
161.1 
150.3 

12. « 
846.0 

92.6 

3&5 
356.3 

loas 

113.7 
51.6 

406,688 

124.488 

1.165,373 

631, 131 

186,573 

655.624 

530,862 

327.708 

1.400,421 

4,214.712 

16;  693, 742 

139,587 

4.341 

320,346 

833.549 

21.807 

148.361 

208.610 

77.189 

649.189 

2.389.262 

11,427.106 

.    lfO.7 

Wvmntalff   -..r-rr   -TTT-T. 

2.766l5 
263.8 

cXnJS  /..,-.."".... 

li«wMezieo 

*243 

Arizoum 

521.7 

Utah 

341.8 

KevadA 

154.  S 

Idaho 

324.) 
117.1 

Waahlxigton...... ...... 

Or»Rnn.T —.. 

764 
42k2 

83,723 

48,212 

73.7 

26,194.262 

16,210.086 

6L5 

^Decreaee. 

SOBGHUM. 

It  is  now  nearly  thirty  years  since  the  introdnction  of  this  plant  into 
the  United  States  by  the  agricultural  division  of  the  Patent  (Mce, 
which  was  the  embryo  of  the  Department  of  Agriculture.  Its  juice  was 
said  to  contain  from  10  to  16  x>er  cent,  of  sugar,  and  it  was  claimed  to 
be  valuable  for  sugar,  sirup,  ^cohol,  and  for  forage.  It  was  assumed 
that  it  would  grow  successfully  in  any  part  of  ti^e  United  States  in 
which  com  would  thrive.  For  forage  purposes  it  was  deemed  useM  in 
the  northern  portion  of  the  com  bdt.  The  necessity  of  regarding  cli- 
mate in  the  quest  for  sugar  was  emphasized  in  the  A^cultural  Beport 
of  1854  by  quoting  the  test  of  Vilmorin  of  the  "infinite  superiority'' of 
plants  grown  in  Algeria  over  those  grown  near  Paris. 

Twenty-six  years  ago  Dr.  Charles  T.  Jackson  made  analyses  both  of 
ripe  and  unripe  canes,  and  those  of  various  degrees  of  ripeness^  and 
from  his  experiments  £knd  researches  declared  himself  "  fully  satisfied 
that  both  the  Chinese  and  African  varieties  of  sorghum  will  x>roduce 
sugar  of  the  cane  type  perfectly  and  abundantly  whoever  the  canes  fcill 
ripen  their  seedsP  He  expressed  the  hope  that  cultivators  would  not  be 
discouraged,  but  continue  the  experiment,  not  only  for  the  production  of 
strap,  but  for  good  crystallized  sugar.  He  said  that  while  unrii>e  canes 
might  be  used  for  making  molasses  and  alcohol,  they  would  not  yield 
true  cane  sugar.  From  nearly  ripe  African  cane  grown  in  Washington 
li^  calculated  16  per  cent,  of  saccharine  matter,  and  actually  obtaine<l 
15.9  per  cent. ;  and  from  a  sample  of  Chinese  cane  fully  ripe  he  ob- 
tained 16.6  per  cent.  His  Massachusetts  samples  of  unripe  cane,  taken 
September  16  and  18,  gave  about  10  per  cent  of  grape  sugar. 

Thus  at  the  outset  of  the  sorghum  sugar  experiment  was  folly  estab- 
lished the  fact  of  the  large  content  of  sugar,  the  requisite  of  ripeness 
for  the  full  development  of  saccharine  matter,  and  the  excess  of  grape 
sugar  in  the  unripe  cane.  Even  the  hindrance  to  sugar-making  that 
has  barred  progress  in  all  these  subsequent  years,  was  hinted  at— the 
inability  of  the  small  farmer  to  make  sugar  with  cmde  appliances  and 
the  necessity  of  the  full  machinery  of  a  well-equipped  sugar..house  and 
refinery.  He  foresaw  the  futility  of  sugar  manu^ture  fh)m  small 
patches  of  cane,  and  foretold  the  necessity  of  extensive  planting. 

This  frittering  away  of  sugar  possibilities  in  half-acre  patches  ha« 
been  continued  until  the  present  time,  with  a  few  exceptions  in  the  past 
two  years.   It  was  the  cause  of  the  failure  of  tlie  Maine  beet-sugar  enter- 
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prise,  in  which  uiiuute  areas  were  planted,  drilled^  tind  even  sowed 
broadcast,  and  either  cultivated  or  neglected  by  ^wers,  many  of  whom . 
knew  nothing  of  the  reqaisite  culture,  and  Insisted  on  the  fcdl  rate  of 
profit  from  their  best  crops  as  compensation  for  their  apprenticeship  to 
a  new  business.  It  is  somewhat  bewildering  to  listen  to  the  European 
farmers  wailing  over  American  competition  while  growing  beets  at  $4 
per  ton,  and  the  answering  wail  of  the  American  farmer  at  the  receipt 
of  $5  i)er  ton  for  sugar  beets. 

From  this  early  date  to  the  present  day  analyses  have  been  repeated 
by  many  chemists,  showing  a  satisfactory  content  of  sugar  in  the  ripened 
cane;  and  sugar  has  been  made  in  a  small  experimental  way  each  year 
since  1854,  though  the  amount  has  been  trivial.  Simp  ha«  been  made 
with  a  fair  degree  of  success  in  the  region  in  which  maize  attains  a  ^11 
development,  while  it  has  gone  into  disfavor  even  for  that  use  in  the 
territory  north  of  the  summer  isothermal  which  passes  through  Phila- 
delphia. 

The  tendency  to  granulation  in  the  sirup  of  ripe  cane  was  early  taken 
advantage  of  tor  the  saving  of  small  samples  of  sugar.  In  1862  the 
Ohio  assessors  reported  27,216  pounds  of  sugar  and  30,872  acres  of 
sorghum.  It  increased  yearly  to  67,068  pounds  in  1865,  when  the  area 
was  37,042  acres.  In  ten  years  the  aggregate  was  332,112  pounds  of 
sugar,  or  ail  average  a  trifle  above  a  iK>und  per  acre.  The  average  pro- 
duct for  fifteen  years,  from  1862  to  1876,  was  32,423  piounds.  Then  came 
a  sudden  drop,  and  for  five  years,  the  identical  i)eriod  of  exaggerated 
assertions  and  assumptions  in  relation  to  sorghum  sugar,  the  average 
return  was  only  8,454  pounds.  During  the  same  period  the  acreage 
dropped  from  16,104  to  7,930  acres.  In  Minnesota  there  is  no  ofiicial 
return  of  sugar  until  1880,  though  there  were  small  quantities  which 
were  included  in  equivalent  of  sirup.  The  aggregate  for  that  year  was 
3,553  i)ounds,  while  the  area  returned  was  6,914  acres.  There  was  a 
return  of  4,176  pounds  in  1881  and  1,110  pounds  in  1882. 

In  Kansas  official  records  there  is  no  mention  of  sugar  until  the  pres- 
ent year. 

The  census  of  1880  returns  but  12,792  pounds  of  sugar  made  on  fai*ms 
in  1879.  In  fact,  it  was  too  rare  and  small  a  quantity  to  be  taken  into 
consideration  after  29  years  of  cultivation.  After  100  years  of  sor- 
ghum growing  the  same  result  would  be  seen  if  sugar  depended  on  hap- 
hazard production  on  farms,  as  an  accident  rather  than  incident  of 
sirup-making.  Plainly  the  only  hope  for  sorghum  sugar  is  found  in  fully- 
equipped  factories,  with  all  the  aid  of  the  highest  practical  skill,  scien- 
tific discovery,  and  American  genius  for  obviating  the  disability  of 
high-priced  labor  by  economic  processes. 

SOBGHUH  IN  THB  CENSUS. 

The  gradual,  slow,  uneven  progress  of  sorghum  is  seen  in  the  last  three 
census  enumerations.  In  1860  the  distribution  of  area  was  quite  gen- 
eral— ^rather  small  in  the  South  except  in  Tennessee,  and  more  general  in 
Ohio,  Indiana,  Illinois,  Iowa,  and  Missouri,  these  central  corn-growing 
States  producing  much  more  than  half  of  all  the  simp  in  the  country. 
As  in  the  case  of  other  exceptional  and  scattered  crops  some  allowance 
must  be  made  for  omissions.  There  were  probably  8,000,000  gallons 
made  in  1859.  In  1860  there  was  found  a  general  enlargement  of  area, 
especially  in  the  South. 

The  census  was  somewhat  incomplete  in  1870  in  the  South,  even  in 
returns  of  cotton,  and  an  allowance  of  15  or  20  per  cent,  should  be  made 
for  that  region,  and  probably  5  to  10  in  the  North.  There  were  prob- 
21  A— ^83 
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ably  nearly  18,000,000  galloiiij  i>mluc^»d  in  the  Uuit«d  Stat^iii,    Tliecen- 
Hiis  of  1880,  Ibr  the  yeai*  1879,  in  doubtless  i>ub»tautially  correct,  inakiu^' 
28,444,203  afallons.    In  1883  the  product  may  have  reacheil  30,000,000, 
tlioa^  thiii  id  not  a  year  of  average  nuuuner  tenii>eraturc. 
Xlio  census  exhibit  of  sirup  production  is  as  follows: 


states  and  Tenitories. 


CoumTiiciit 


New  York. 
Now  JerM^v  ..-. 
IVitOMylvauia  ..< 

IleUwaro 

Maryland 

Vlrginiii 

Nurth  Carolina.. 
South  Carolina . 

(leorffia 

Florida 

Alabama 

HiaaiMippi 

Louiaiaua 

Texas  . 


Arkansas 

Tenueasec 

West  Virginia. 

Kentucky 

Ohio 

Miohipia 

Indiana 

Illinois 

Wisconsin , 

Minnesota 

Iowa 

Missonrl 

Kansas 

Nebraska 

California 

Oregon 

Nevada  

Colorado 

Arizona 

])akot« 

Idaho  

New  Mexico  ... 

Utah 

Washington.... 


1870. 


20 

516 

liOO 

22,  749 

1,613 

907 

221.270 

2tM.  475 

r>l,041 

103,  490 


55,  Or>:{ 
1,427 


Total 6,749,123  ,  l(i^0o0,060  ,    28,444,202 


112,412 
115.  OiM 
706,663 


356.705 

779, 076 

86,953 

881,049 

806. 5ti9 

19.854 

14,178 

1,211,512 

796.111 

87.656 

23,497 

5.S2 

315 


6,832 

7,832 

17,424 

213, 373 

65,908 

28.563 

329. 153 

6J1, 855 

183.58.» 

374,  027 


207,269 

67,508 

180 

174.  509 

147,203 

X,  254, 701 

780.820 

1,740,4»{ 

2,  023, 427 

94,680 

2.026,212 

1, 900. 473 

74,  478 

38,725 

1,218,636 

1, 730, 171 

449,409 

77,59»? 
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3,051 


ao  I 


1,230 


1.  950  . 
475! 


25. 


1,7(55 

67,440 

612 


18H). 


W 


1,163 

1.134 

1,-J61 

69,767 

25.  ]» 

19,i»T 

564,55s 

964.  flS.' 

281.242 

081, 15.' 

10,  IW 

1, 163, 4.SI 

1.062.140 

3:1.777 

432,  Oja 

1,118,3» 

8.776,211' 

*  817, 16« 

8,962.963 

1,226,85.' 

102,500 

1,741,8.^5 

2,265.9^; 

814, 15i> 

543,310 

2,064.KJf) 

4,mriKi 

1.42«.47fi 

246,017 

2,450 

2,-.'«:5 

3s -r  7 

5.771 

17,01:: 

:»; 

•iT.I 

58,rJi 

1,47J 


Ohio  asskssobs'  eetubns.— The  Ohio  i-eturns  are  less  dofectivc 
than  thereof  some  other  States,  in  i>riucipal  crrops  the  deficiency  i»s 
rarely  more  tJiau  10.  per  cent.  In  sorghum,  the  sirup  rei)orted  is  lesa 
by  onelifth  than  in  the  United  States  census.  Fitim  1802  to  1871,  in- 
clusive, the  record  made  is  as  Ibllows: 


Years. 

Acn«8. 

Simp. 

Yield  per 

acre. 

Sugar. 

1862 ........■•.,..,.....•....«-•.. 

30,872 
3l.2.>i 
29,392 
37,  042 
43. 101 
17.804 
25,  2.58 
W,  317 
23, 450 
23,072 

Oattont, 
2, 700. 071 
2,  347,  578 
2. 655. 333 
3. 963, 751 
4,  696,  089 
1. 265, 666 
2, 004,  055 
1,777,100 
2,187,673 
1, 817, 042 

OaUonn. 
87.6 
7.^1 
»).3 
107 
109 
70.5 
79.3 
3;?.  3 
93.3 
78.8 

Pounds. 
27,  !16 

1RJJ3        

27.a:.3 

1^     , 

20.  :m:' 

lOflS 

67.(f&' 

jgDQ 

5."!.  147 

|pg7    

17,  HM 

IgOg    

2d.«»« 

J  ^09          , , 

SO.S.'Kl 

]y70       • 

3a,4.'i4 

\ffil ^ 

35.509 

Total 

314,563 

85, 404, 557 

«.« 

33:1;  11^ 
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Through  the  ivar  period,  when  the  premium  on  gold  maile  molasses 
high,  the  area  of  sorghum  was  high,  declining  abruptly  in  1867.  'In  the 
year  1869  an  exceptionally  large  area  was  covered,  but  the  yield  W£^s 
very  small,  the  season  being  very  unpropitious — wet  and  backward  in 
spring  and  cold  in  summer.  The  tvn  succecMling  years,  1872  to  1881, 
witnessed  a  decline  in  the  area  and  rate  of  yield,  with  only  a  shadow  of 
sugar  in  the  exhibit : 


Teare. 

Acres. 

Sirup. 

Yield  per 
acre. 

Sugar. 

Ig72 

12,932 
9.426 
12.108 
12.  772 
1.5. 929 
16, 104 
16,305 
13,621 
11,  6.'i2 
7,030 

Oallfmt. 

968,130 

692, 314 

012. 316 

928,786 

1, 185,  2:J5 

1, 180. 255 

1,273,048 

1, 010, 654 

860,  075 

492, 191 

GaUon*. 
74.9 
73.4 
75.8 
72.7 
74.4 
7;J.3 
78.1 
74.2 
74.8 
62.1 

34,5U0 

Ig73    , 

36,846 
35, 910 

1874 , 

1875 - 

21,808 

1878             

25,074 

1877 *i 

1878 

7,507 
11,009 

Iri79 

8,236 

1880        

7,:i86 

1881     

7,733 

Total 

128,759 

9,512,904 

73.9 

197,008 

The  above  shows  that  sorghnm  is  unpopular  in  Ohio,  and  in  danger 
of  being  discarded,  unless  it  shall  promise  in  the  future  something  more 
than  sirup. 

Indiana.— This  State  has  only  recently  organized  a  system  of  crop 
retiu'os.  The  area  in  sorghum  is  not  given,  but  the  gallons  of  sirup  pro: 
dueed  are  thus  stated : 

Gallons. 

1878 l,094,34ta 

1879 l,588,9:fti 

1880 9:id,020 

1881 791,377 

l?he  figures  for  Indiana  in  the  census  are  one-fourth  larger.  The  same 
tendency  to  decline  as  in  Ohio  is  shown  between  1879  and  1883.  As 
to  sugar,  Mr.  Einard,  the  State  statistical  agent,  says  that  ^'  very  little, 
if  any,  is  made."    Acreage  is  not  reported. 

Illinois. — ^The  Illinois  assessors  report  a  reduction  in  area  like  that 
which  occurred  in  Ohio  and  Indiana,  which  was  doubtless  a  reaction 
from  the  feilure  to  realize  the  extravagant  expectations  raised  by  inju- 
dicious enthusiasm  for  sugar  ])roduction.  The  secretary  of  the  Illinois 
department  of  agriculture,  S.  D.  Fisher,  reports  that  he  has  ^^  no  statis- 
tics of  s^gar  made  from  sorghum,'^  but  adds,  "  the  success  of  the  sugar 
factory  at  Champaign  will  doubtless  give  an  impetus  to  the  industry  in 
this  State."    The  Illinois  retm*ns  are  as  foUows : 


Teare. 

Acres. 

Yield  por 
aore. 

Sinip. 

\cm • .•.•....••• 

18,335 
14,638 
17,883 
9,825 
8,263 
18,767 

aaIUm$. 
63.5 
80.2 
73.2 
64.7 
55.8 
59.4 

Oattons. 
1.227,164 
1, 174, 541 

3878  -- .--.•—. 

1H70           - 

l,809,40fl 
636,216 

tflSA 

1881         ...,.■.............---..-..•....-..--.....•.-..--..---.- 

456,714 

1882 

816,892 

Totftl  - 

83,701 

67.1 

6,620.935 

This  makes  an  average  of  67  gallons  to  the  acre.  The  average  for 
1881,  55.3  gallons,  shows  how  the  yield  declines  in  an  unfavorable  year 
for  corn. 
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MiNinssoTA. — ^Beyond  the  MissiBsippi,  where  immigration  has  been 
rapid  and  the  increase  in  caltivated  area  is  wonderful,  the  sorghum  area 
has  been  increased.  The  commissioner  of  statistics  of  Minnesota  reports 
the  following  figures  for  sorghum: 


Y«an. 


Adw. 


Sirup. 


Yield  per 
•ore. 


SVLgU. 


1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

187» 

1880 

1881 

1882 

Total 


727 

893 

859 

747 

1.146 

1.534 

1.696 

2.200 

3,297 

5,033 

6,914 

7.396 

6.192 


38,543 


GaUont. 
51,688 
37,736 
78.095 
53,228 
69.595 
70.470 
72,489 
140, 153 
329,660 
446,946 
062,837 
684,066 
509,634 


Oattmu. 
71.1 
42.3 
90.9 
7L3 
60.7 
45.9 
42.8 
68.7 
102.8 
''  88.8 
95.9 
92.5 
62.3 


Poundi. 
Kone  reported. 

Do. 

Da 

Do. 

Do. 

Da 

Da 

Da 

Do. 

Da 

3.553 
4,176 
1.110 


3,206,604 


83.2 


8.839 


Mr.  H.  H.  Yoiingy  statistical  agent  for  Minnesota,  writes  as  follows 
concerning  the  obstacles  to  sugar-making  in  the  northern  region,  and 
the  experiments  yet  to  be  made : 

Up  to  1874  the  cane  raised  here  was  a  common  sorgbnm,  that  did  not  folly  ripen 
tn  this  climate,  and  the  sirap  made  from  it  was  quite  disaffreeable  to  the  taste.  In 
1874  Mr.  C.  F.  Miller  snocoeded  in  growing  a  variety  called  Early  Amber,  which 
:Hpened  well,  and,  aided  by  Mr.  8eth  H.  Kenney,  he  manufacturea  from  it  during 
that  and  two  following  years  a  &irly  good  sirup.  In  1876  they  succeeded  in  improv- 
ing the  quality  by  a  refining  process,  and  also  manufactured  a  tolerably  good  quality 
<of  sugar.  Their  processes  oeing  made  public  were  adopted  by  others,  and  better 
iniUs  and  apparatus  were  also  introduced  about  this  time,  all  of  which  tended  to  give 
the  industry  a  boom,  and  during  the  three  succeeding  years  there  was  a  largely  in- 
creased production  of  both  simp  and  sugar.  In  1879  Capt.  Kussell  Bl^ely,  one  of 
our  prominent  capitalists,  anxious  to  inaugurate  the  inaustrv  for  the  good  of  the 
8tate,  built  an  expensive  mill  and  reiinery  at  Faribault,  which  was  not  completedt 
however,  in  time  for  operation  to  its  full  capacity  that  year,  as  in  the  two  that  fol- 
lowed. The  sagar  and  sirup  made  there  were  of  excellent  quality,  and  met  with 
ready  sale,  b«t  the  neighboring  farmers  could  not  be  induced  to  grow  and  deliTer 
cane  enough  to  keep  the  factory  fully  employed  even  during  the  short  season  allowed 
for  the  manufacturing,  and  the  establishment  was  accordingly  closed  up  on  the  ex> 
piration  of  the  season  of  1881.  This,  with  other  discouragingoircumstances,  led  t« 
a  falling  off  in  the  acreage  planted,  and  the  cold  summer  of  1^,  followed  by  a  worse 
season  and  damaging  eany  frost«  tnis  year,  will  no  doubt  lead  to  a  further  reduction 
in  next  year's  planting.  This  industry  has  not  so  far  been  generally  successful  iu 
Minnesota,  but  a  movement  is  now  on  foot  to  introduce  here  the  cultivation  of  sugar 
beets  and  the  manufacture  of  sugar  therefrom,  and,  as  I  am  informed  by  a  gentleman 
who  is  familiar  with  that  industry,  the  machineij  and  apparatus,  to  a  great  extent, 
is  also  adapted  to  the  manufacture  of  sorghum  sirup,  and  it  is  proposed  to  combine 
the  two ;  tnat  is,  to  use  the  factory  during  September  for  the  sorghum  until  the  beet£ 
are  ripe  and  fit  for  use  in  October. 

The  difflcnlty  in  obtaining  a  sufficient  quantity  of  the  raw  material^ 
which  was  foreshadowed  by  Dr.  Jackson  and  experienced  disastroosl; 
in  every  attempt  made  in  this  country  to  manufacture  beet  sugar,  is 
repeated  again  in  the  above  initiatory  experiment  in  the  mannfactare 
of  sugar  from  sorghum.  It  is  a  difficulty  that  will  ever  exist  in  indus- 
tries not  fully  established,  and  can  only  be  avoided  by  control  of  the 
cultivation  by  the  manufacturers. 

Kansas. — ^This  State  has  had  an  exceptional  increase  of  cultivated 
area,  in  which  the  sorghum  acreage  has  shared.  The  product  of  sirap 
is  higher  per  acre  than  for  any  other  State.  The  total  quantity  in  1879 
is  reported  at  2,721,459  gallons,  while  the  United  States  census  reports 
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for  the  same  year  bat  1,420,476  gallons.  As  in  other  Slates  the  census 
figures  are  uniformly  greater  than  the  State  returns,  this  exceptional 
diJOTerenoe  excites  a  suspicion  of  inflation  lor  which  there  is  no  necessity 
in  so  productive  and  progressive  a  State.  However,  the  State  figures 
are  as  follows : 


Yean. 

Acrea 

Sirap. 

Yield  per 
acre. 

Sagar. 

1874 

H103 
28,020 
16,714 
20,784 
20,292 
23,005 
82,04S 
45.028 
08,078 
102,042 

012,125 
2,542,512 
1,782,475 
2,800,131 
2,833,500 
2, 721, 450 
8,787,635 
8.890,440 
0,181,020 
5,000,000 

QaUont. 
04.7 
110.4 
110.3 
115 
115 
115 
115 
85.5 
00 
49 

Poundt. 

1875 

1870 

1877 

1878 : ::....;;::.;;:;:::::::;. 

1870 .' 

1880 V..'  .  .;■*" .** '.  ./ii; 

1881 ;...'. .' 

1888 

1883 

•000.000 

Total 

800,877 

81,500,203 

85.9 

000.000 

*  Estimate.  • 

Mr.  James  M.  MeFarland,  the  statistical  agent,  explains  that  the  large 
increase  in  1883  was  not  for  sirup  or  sugar,  but  for  forage  purposes, 
^^at  least  50,000  acres  being  devoted  to  the  growing  of  the  plant  for  that 
purpose"  in  the  western  part  of  the  State,  where  it  is  found  to  endure 
drought  better  than  com.    He  says: 

Sugar  has  been  made  this  year  fh>m  sorghum  for  the  first  thne  in  the  history  of  the 
State,  its  manafaotnre  being  confined  to  two  points,  Hutchinson  and  Sterling.  The 
works  at  these  two  places  are  now  in  perfect  working  order,  and  are  running  up  to  their 
fuU  capacity.  Of  sugar  manufactured  at  Hutchinson  and  Sterling  90,000  pounds  have 
been  disposed  of  to  rS^eries  in  Saint  Louis,  and  the  remainder  of  the  600,000  pounds  is, 
I  understand,  under  contract  to  Eastern  houses.  Great  preparations  are  beiug  made 
for  next  year,  and  it  is  the  uniyersal  belief  that  the  production  of  1884  will  be  very 
larse.  Both  establishments  are  contemplating  the  erection  of  refineries  in  connection 
wiui  their  works.  The  State  board  of  agriculture  estimates  that  there  are  from  2,000 
to  2,500  manufactories,  large  and  small,  in  the  State  where  sirup  is  made  fh>m  sor- 
ghum.   Many  of  these  wilTattempt  the  manufacture  of  sugar  next  year. 

VALUE  OF  THE  CEOP. 

What  is  the  value  of  the  sorghum  crop  t  It  cannot  be  denied  that  the 
plant  has  been  an  acquisition  to  America,  and  that  it  has  qualities  which 
will  enable  it  to  maintain  its  existence  in  the  list  of  permanent  crops  in 
American  agriculture.  It  is  probably  the  most  valuable  of  the  list  of 
plants  introduced  by  the  Department  of  Agriculture.  It  cannot  be  said 
that  it  has  grown  into  great  prominence.  The  increase  in  the  area  of 
com  in  1883  has  been  at  least  equal  to  five  times  the  existing  breadth 
of  sorghum.  There  must  yet  be  material  increase  before  the  latter  occu- 
pies 1  per  cent  of  the  area  of  maize.  But  it  has  akeady  attained  a 
greater  annual  value  than  buckwheat.  It  is  worth  nearly  as  ^uch  as 
the  rye  crop,  and  more  than  a  third  of  the  value  of  the  barley  product. 
The  present  acerage  is  principally  used  for  sirup,  which  may  be  valued 
at  36  cents  i>er  gsJlon,  and  held  to  be  worth  about  $10,000,000.  Possibly 
5,000,000  bushels  of  seed  may  be  utilized,  mostly  in  sections  where  com 
is  cheap,  worth  not  over  30  cents  per  bushel,  or  $1,500,000.  It  is  not 
extensively  used  for  forage  except  in  limited  locations,  and  $1,500,000 
may  more  than  cover  that  item.  The  sugar  is  as  yet  a  small  figure  in 
the  account.  Hie  entire  value  of  the  crop  may  be  roughly  estimated  at 
$13,000,000  without  a  probability  of  any  considerable  departure  from  the 
actual  value. 
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Its  future  will  largely  depend  on  the  success  of  tbe  sugar  experiment. 
Commercial  sugar  comes  almost  equally  from  tl^e  cane  and  the  beet. 
The  latter  has  been  a  development  of  Europe,  the  congenial  hdlne  of 
roots,  during  the  present  century.  The  former  is  fairly  sucoessfhl  on 
our  Southern  border.  The  beet  may  yet  be  produced  on  our  ^Northern 
border,  in  regions  of  reliable  summer  rainfall  and  suitably  low  temper- 
ature. There  is  a  vast  area  between — the  home  of  Indian  corn — where 
sorghum  matures  and  develops  a  large  content  of  sucrose.  The  only 
contingent  of  success  in  obtaining  crystallized  sugar  is  an  economic  one— 
a  question  of  the  cost  of  labor  in  growing  and  manufacturing.  In  twenty- 
five  years  the  people  of  the  United  States  will  require  4,000,000.000 
pounds  of  sugar  annually,  nearly  half  the  present  commercial  product 
•of  the  cane  and  the  beet;  and  the  demand  will  increase  the  price,  so 
that  it  is  probable  that  in  the  future,  if  not  immediately,  the  sugar  of 
the  United  States  will  be  produced  within  the  national  borders,  of  cane, 
sorghum,  or  beet,  and  probably  of  all  three  combined. 

If  anything  shall  prevent  an  early  consummation  so  much  desired  it 
will  probably  be  the  current  exaggeration  which  makes  sorghum  a 
"bonanza,"  expectations  extravagantly  raised  that  cannot  possibly  be 
realized,  and  losses  incurred  through  faith  in  visionary  schemes.  Theo- 
rists must  give  place  to  practical  men,  backed  by  abundant  dollars. 

AMERICAN  COMPETITION  WITH  EUROPEAN  AGRICULTURE, 

The  duminished  production  of  European  agricultui'e  during  the  past 
ten  years,  and  an  increase  of  population  in  the  same  i)eriod,  have  caused 
enlarged  demands  upon  the  surplus  bread  and  meat  products  of  other 
continents.  The  reduction  of  the  home  supply  has  resulted  from  unfa- 
vorable seasons  rather  than  any  extensive  loss  of  area  in  cultivatidii. 
In  Great  Britain  the  discouragement  of  continued  failure  has  somewhat 
circumscribed  the  wheat  area.  These  losses  have  fallen  mainly  on  ihe 
agriculture  of  Western  Europe. 

While  bad  seasons  wei-e  followed  by  worse  in  Europe,  a  series  of 
exceptionally  productive  years  was  enjoyed  in  this  country.  A  surplus 
of  food  products,  always  large,  therefore  became  still  larger,  and  a 
prominent  share  in  the  required  supply  was  furnished  by  the  United 
States.  At  the  same  time  our  railway  transportation  rates  were  wisely 
reduced  to  render  possible  this  increased  movement.  The  result  was  an 
unusual  foreign  export  of  wheat,  corn,  and  meats,  sold  at  lower  rates 
than  European  farmers  could  afford  to  accept,  when  their  operations 
became  unprofitable,  profits  were  absorbed,  capital  wasted,  and  in  many 
cases  bankruptcy  followed.    Rents  declined  and  leases  were  given  up. 

For  years  the  pressure  of  this  hardship  has  borne  heavily  upon  Euro- 
pean agriculture;  discontent  has  increased  and  remedies  have  been 
sought  in  a  change  of  cropping,  scientific  and  mechanical  aids  to  pro- 
duction, in  Government  assistance  and  protection.  But  improvement 
has  been  slow  in  coming.  Almost  the  first  crumb  of  comfort  to  the 
foreign  farmer  was  the  disaster  to  American  crops  in  1881.  This  revived 
the  hope  that  the  ability  of  the  United  Btates  to  produce  an  unlimited 
surplus  was  overstated. 

A  royal  commission  was  appointed  in  Great  Britain  in  1879  to  con- 
sider the  question  of  agricultural  distress,  which  ha«  (M)iitinued  its  wot-k 
from  year  to  year,  and  sent  commissions  to  this  country,  whose  reports 
have  been  at  intervals  made  public.  There  has  been  uiuch  talk  oi'  tbis 
distress  and  its  causes,  a  little  unwilling  reduction  of  rents,  and  a  wdit- 
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ing  for  Loi)o<lfor  tiinelioratiou  i'vom  nntiiml  causes  ttiid  the  swing  of 
events. 

The  foreign  fanner  is  still  anxious  to  know  whether  the  United  States 
can  continue,  with  a  rapid  increase  in  population  to  be  fed,  this  cheap 
supply  of  the  food  I'cquirements  of  Europe.  This  linmigratipn  adds  to 
the  number  of  our  fanners,  and  so  tends  to  increase  the  supply;  yet 
the  proportion  of  farmers  to  those  in  other  occupations  is  gi'adually 
becoming  less,  and  will  continue  to  decrease  unless  causes  tending  to 
break  down  other  industries  should  intervene  and  crowd  the  ranks  of 
ngricultural  laborers.  The  proportion  of  agriculturists  among  the  occu- 
pations was  47.35  per  cent,  in  1870  and  44.10  in  1880.  When  it  shall  be 
still  less,  agriculture  will  be  more  remunerative  than  at  present.  In 
those  States  in  which  the  proportion  of  farmers  is  least  their  annual 
income  is  highest,  and  vice  versa. 

The  intelligent  American  farmer  understands  that  the  domestic  demand 
is  immeasurably  of  more  importance  to  him  than  the  foreign.  Even  dur- 
ing  this  era  Of  heavy  exportation  of  the  raw  products  of  agriculture,  the 
home  consumption  of  cereals  has  been  90  per  cent,  of  the  entire  produc- 
tion. Meats,  more  concentrated  products,  will  better  bear  exportation, 
and  may  be  shipiied  abroad  when  grain  shipments  may  be  unprofitable. 
The  extension  of  wheat-fields  westward  will  enable  producers  to  export 
wheat  for  many  years  to  come,  if  prices  should  be  high  enough  to  afford 
a  profit,  but  in  the  form  of  flour,  to  retain  the  milling  profit,  rather  than 
as  crude  grain.  Cheese  will  continue  to  be  sent  abroad  largely,  and 
butter  might  be  if  a  larger  proportion  of  "gilt  edged''  should  be  pro- 
duced and  means  provided  for  keeping  it  in  perfect  condition. 

The  constant  improvement  in  implements,  and  the  gradual  advance 
in  progressive  methods  in  the  older  States,  tends  to  increase  the  rate  of 
yield  of  wheat,  while  the  extension  of  the  culture  in  the  new  lands  leads 
towards  reduction.  It  is  a  mistake  to  suppose  that  the  larger  part  of 
our  wheat  is  grown  beyond  the  Mississippi,  or  that  the  heaviest  yields 
are  in  the  new  lands,  or  that  spring  wheat  will  ever  exceed  in  quantity 
the  winter  wheat  of  the  United  States.  Spring  wheat  takes  the  leatl 
in  pioneer fjirming,  and  declines  inevitably  as  systematic  farming  comes 
in,  at  least  in  all  localities  in  which  soil  and  climate  favor  fell  or  winter 
sowing. 

In  short,  the  farmers  of  the  United  Stxaes  are  not  anxious  to  gain  or 
to  i>erpetuate  the  reputation  of  furnishing  breadstuffs  cheaper  than  any 
other  civilized  nation,  though  doubtless  they  can  do  it  if  they  try. 

German  and  French  farmers,  as  well  as  British,  have  been  for  some 
years  feeling  the  pressure  of  this  competition.  The  city  and  country 
press  of  those  countries  has  teemed  with  discussions  of  the  situation, 
and  writers  on  national  and  political  economy  have  treated  the  subject 
at  length  in  pamphlets  and  serials.  A  collection  of  this  matter  has 
l>een  made.  It  has  been  examined  with  some  care,  and  salient  points  in 
it  have  been  sought,  and  translations  made  by  the  Department.  A 
digest  of  this  matter,  as  brief  an  it  could  well  be  made,  with  extracts, 
ifi  presented  in  the  following  pages.  There  will  be  fouftd  much  tbod  for 
thought  by  the  intelligent  American  farmer  in  the  article,  tiiongh  it  is 
necessarily  fragmentary  and  incomplete,  as  a  treatment  of  the  great 
questions  of  rural  and  national  economy  involved  in  the  subject  of 
Americun  competition  with  European  agriculture. 
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To  show  the  progress  made  in  exportation  of  products  of  agricultaie 
in  a  half  centary  or  more,  the  following  figures  from  the  records  of  the 
lUireau  of  Statistics  are  given : 


TeftF  emled  Jnua  30^ 

Valnoofex.    ^±$^1^ 

portHofrlo-     ^^^f^f 

racntie  mer- ;  P^T^^f!?.,^^ 

cliandine.         domestic 

Percent 
of  pro. 

ducts  of 
agricul- 

1820* 

DoUart.     j      JMtUars. 
51, 683,  G40        41  <tn7  «73 

80.00 

lA'JO*. 

58,524,878 
111,660,561 
134,000,233 
316,242,423 
455,20^.341 
823, 94G,  353 
883, 925, 947 
733, 239, 732 

48,005.184 
92,548^067 
108, 605, 713 
256.560,972 
861.188,483 
683.010.970 
729.650,010 
552.219,819 

8118 

IR40* 

8193 

1850 

80.  M 

1860 

8L14 

1870 

79.54 

1880 

83.90 

1881 

83.55 

1882 

7&31 

*  Year  ended  September  30. 

The  increase  in  number  of  farms,  in  improved  (or  tillable)  acres,  and 
in  the  total  area  of  land  in  farms  is  thus  shown  from  the  records  of  tlie 
uational  census: 


Years. 

Numl)er  of 
farms. 

Improved. 

Total 

1850 , 

1800 

1,449,078 
2,0U,077 
2,659,985 
4,008.907 

Aent, 
118,032,614 
163, 110, 720 
188,921,099 
284,771,042 

Acn$. 

293,560,614 
407,212,538 
407, 735,  Wl 
586,081.835 

IH70 

1880 

The  product  of  com  is  nearly  three  times  as  much  as  in  1849,  while 
the  wheat  aggregate  is  more  than  four  times  as  large.  The  progress 
in  grain-gowing  has  entirely  outstripped  the  advance  in  population. 
It  is  shown  fh)m  the  census  exhibits  as  follows,  though  it  should  be  re- 
]nembered  that  the  com  crop  in  1869  was  a  comparative  failure,  25  per 
cent,  less  than  the  acreage  would  have  yielded  in  a  good  year : 


Years. 

Com. 

Wheat 

1849 ^ 

1850 

Buihelt. 

692,071,104 

838.792,742 

760,944.649 

1,751,691,676 

BuMt. 
100,485.944 
173.104.984 
287.746,636 
459,483.157 

1869 

1879 

The  nations  most  affected  by  competitive  exportation  from  the  United 
States  are  Great  Britain,  France,  and  Germany.  To  show  the  principal 
American  exports  to  those  nations,  the  following  tables  have  been  pre- 
]>arcd  from  Keports  of  Oommerce  and  Navigation,  excluding  the  minor 
articles,  which  might  extend  the  list  without  enlarging  much  the  vol- 
II  me  of  quantity  or  value. 

Ill  the  past  ten  years  the  exports  to  France  have  averaged  $58,457,124, 
a  trifle  more  than  the  imports.  The  exports  to  Germany  have  averaged 
857,713,236;  thei  mix)rts,  $44,520,702.  Great  Britain  and  Ireland  (the 
''United  Kingdom'^)  have  been  the  best  customers,  buying  annually  t^) 
the  value  of  $374,088,300,  and  sending  in  return  to  the  United  States 
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goods  worth  $160,627,212,  showing  a  difference  of  over  $213,000,000  per 
annum. 

An  examination  of  the  details  of  this  trade  will  illustrate  the  bearing 
of  competition  upon  the  agriculture  of  these  countries : 


Value  of  all  exports. 

Yalne  of  all  imports. 

Years. 

Great  Britain 
and  Ireland. 

rranoe. 

Germany. 

Great  Britain 
and  Ireland. 

Prance. 

Germany. 

1873 

$316,861,874 
345,359,584 
317,  lU,  142 
336,052,050 
345, 961, 055 
387,430,730 
348,828,439 
45^},  796. 497 
481,135,078 
408,347,156 

$33,781,506 
42,964,311 
33, 632, 727 
39.792,702 
45,139,918 
55, 819, 138 
89,669,627 

100, 063, 044 
94.197,451 
50,010,818 

$61,590,047 
62.993,225 
50,466,025 
50,629,072 
58, 107, 433 
54,809,845 
57, 057. 245 
57,062,263 
70,188,262 
54,228,953 

$237,298,218 
180, 042. 813 
155.297,944 
123,373,281 
113, 734, 268 
107, 290, 677 
108,538,812 
210,613,694 
174,493,738 
195,588,692 

$33,977,200 
51, 691, 896 
•9,773,148 
50,959,577 
47,556,292 
43, 378, 876 
60,684,601 
60.344,412 
69,806,375 
88,897,606 

$61,401,756 
43.909,852 
40,247,712 
35.319,462 
32,509,366 
84,790,103 
35, 519, 818 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

52,211,237 

1881 

52, 989, 181 

1882 

56,868,542 

ToUl.... 

8,740,883,604 

684,571,242 

677.132,360 

1,606,272,127 

566,069,977 

45,267.028 
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THE  BRITISH  COMMLSSION  REPORT. 

In  1880  was  issued  tLe  first  report  of  the  assistant  commissioners, 
Messrs.  Clare  Sewell  Head  and  Albert  Pell,  upon  the  elements  of 
American  competition,  from  observations  and  investigations  made  in 
this  country  in  the  autumn  of  1879.  They  gave  prominence  to  the 
spring-wheat  section  of  tlie  Northwest,  hinting  at  its  methods,  and  de- 
scribing the  mode  of  selling  and  delivering  grain,  and  attempting  to 
estimate  the  cost  of  cultivating  an  acre  of  wheat  by  operations  which, 
'^  though  the  very  reverse  of  barbarous,  are  simple  in  the  exlaieme.^ 
They  assumed  as  a  fair  average  of  this  cost,  including  carriage  six  miles 
to  a  railroad  station,  ten  dollars  per  acre.  Of  the  cost  i>er  bushel  they 
said:  "The  yield  of  wheat  in  the  United  States  over  a  long  series  of 
years  appears  to  have  just  exceeded  12  bushels  per  acre.  For  the  year 
1879  the  yield  is  returned  at  13.1  bushels.  With  a  yield  of  12  bushels 
the  Western  farmer  could  deliver  from  his  w^agon  at  the  depot  without 
loss  at  3s.  M.  a  bushel  of  60  pounds,  or  28«.  a  quarter  of  480  pounds, 
which  is  20  pounds  short  of  the  English  weight  of  5  centals.  The  nor- 
mal price  of  wheat  in  America  on  the  east  coast  will  range  not  with  the 
cost  of  production  on  the  farms  immediately  surrounding  the  great  cen- 
ters of  population  and  industry,  but  with  the  value  of  land,  labor,  and 
money  in  the  new  land  of  the  West,  plus  the  varying  cost  of  inland 
freight.  As  it  is  true  that  the  center  of  population  and  industrial  em- 
ployment in  the  United  States  is  with  certainty  and  rapidity  moving 
westward,  it  is  equally  true  that  the  cultivation  of  wheat  is  nomadic, 
and  advances  not  in  front  of  this  movement,  but  in  the  same  direction, 
and  is  regarded  by  the  farmers  as  more  profitable;  in  other  words, 
cheaper  when  conducted  on  virgin  soil  at  a. distance  from  the  points  of 
consumption  than  in  the  exhausted  districts  from  which  they  migrate 
and  give  place  to  a  population  for  whom  they  have  to  find  breadstuff. 
Any  estimate,  therefore,  of  the  prime  cost  of  American  wheat  in  Eng- 
land will  depend  materially  on  the  cost  of  supply  from  the  West.''  The 
average  cost  of  transportation  from  Chicago  to  Kew  York,  for  five  years, 
I>er  quarter  of  eight  bushels  (480  pounds),  they  make  3^.  5d.  by  lake  and 
canal,  and  6^.  lOd.  by  all  rail;  the  ocean  transportation,  4».  9^.  per 
quarter. 

The  cattle  industry  is  considered  in  this  report  mainly  with  reference 
to  the  great  herds  of  the  ranches  on  the  plains  and  in  the  valleys  of  the 
Rocky  Mountain  system.  The  facts  are  fairly  presented,  usually  with 
a  good  degreeof  judgment  and  appreciation  of  governing  circumstances. 

Two  years  later,  Mr.  John  Clay,  jr.,  a  member  of  the  Eoyal  Commis- 
sion on  Agriculture,  made  a  supplementary  report  He  had  made  a 
report  on  California,  in  1881,  in  which,  as  a  result  of  absorption  of  the 
inflated  views  of  production  prevailing  in  San  Francisco  commercial 
circles,  he  expressed  the  opinion  that  the  ofiGicial  average  of  annual  es- 
timates for  a  period  of  years,  viz,  12  bushels  per  acre  for  the  whole  coun< 
try,  was  too  low.  The  modesty  of  such  an  assumption,  from  a  cursory 
glance  at  a  few  wheat  fields,  and  casual  talks  with  wheat  buyers,  is  not 
altogether  a  unique  exhibition,  or  unknown  to  American  cn^  reporters 
of  limited  means  of  observation.  But  after  the  great  depreciation  in 
the  yield  of  1881,  he  changed  his  mind,  and  fiLxed  the  average  at  12^ 
bushels,  <'  a  little  above  the  official  estimate."  In  the  report  of  1882, 
which  evinces  a  knowledge  of  the  factors  of  profitable  agriculture,  and 
an  intelligent  appreciation  of  the  agricultural  situation  in  this  country, 
he  takes  a  hopeful  view  of  the  effect  of  American  competition,  declines 
to  believe  that  Western  wheat  can  be  laid  down  in  Liverpool  with  profit 
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at  $1.25  per  bushel  in  the  years  of  the  future,  and  '^  has  no  hesitation 
in  saying  that  ite  influence  upon  British  agriculture  has  been  exagger- 
ated." He  admits  that  pork  can  and  will  be  produced  more  profitably 
here  than  in  England,  but  holds  that  our  cattle  ranges  are  already 
crowded,  and  that  the  death-rate  of  the  preceding  winter  resulted  from 
this  cause  more  than  from  the  severity  of  the  winter.  He  says  of 
them : 

We  hear  a  great  deal  about  the  vast  herds  of  the  Western  States,  bat  when  seen 
they  are  a  miserable  class  of  scalawags,  an  nntihrifty  race,  and  theii'  effect  npon  Brit- 
ish agricoltnre  is  smaU  indeed. 

Yet  he  admits  they  "  fill  up  a  gap,''  and  "  supply  a  certain  class  of  the 
population,  and  allow  the  better  class  of  the  stock  to  be  exported,'' 
and  declares  that  there  is  an  insatiable  craving  for  a  better  quality  of 
meat  among  the  meat-eating  races  of  the  world,  and  to  this  cause  is 
attributed  the  recent  increase  of  prices. 

A  more  thorough  knowledge  of  the  facts  would  have  pointed  out  the 
reduction  of  the  com  yield  of  1881,  following:  a  winter  of  heavy  losses 
of  cattle  in  the  Territories,  as  the  most  potent  factors  in  the  remarkable 
advance  of  1881-'82.    He  says  concerning  the  meat  problem : 

If  the  British  farmer  wiU  not  improve  his  stock  and  keep  pace  with  the  demand  for 
better  grades  of  all  classes  of  beef  and  mntton,  he  will  surely  lose  the  day;  but  if  he 
goes  ahead  and  does  aU  that  lies  in  his  power  to  maintain  his  reputation  as  the  cattle 
raiser  and  feeder  of  the  world,  justly  proud  of  his  pre-eminent  position,  then  he  need 
not  fear  American  competion  so  much.  Almost  boundless  though  the  territory  of  the 
transatlantic  stock  raiser  may  be,  we  must  ever  remember  that  oh  the  very  best  graz- 
ing lands  of  America  it  wiU  take  more  than  two  acres  to  do  the  work  of  one  at  home; 
wmie  out  on  the  prairie,  on  the  arid  plains  of  Colorado  and  Wyoming,  it  wiU  often 
reqmre  the  grass  product  of  50  to  100  acres  to  keep  an  animal,  while  in  good  wild  land 
it  IB  estimated  that  a  steer  win  need  10  to  15  acres  to  carry  it  through  the  year. 

Relative  to  the  claim  of  great  profit  in  <^  bonanza  wheat  farming,"  he 
reports  as  follows : 

He  clears  a  fair  return,  but  seldom  makes  a  fortune.  I  know  of  large  wheat  farms 
on  the  prairies  which,  with  all  those  stories  of  cheap  production  and  great  prices,  have 
scarcely  paid  interest  and  expenses,  instead  of  making  their  owners  gigantic  fortunes, 
as  they  should  have  done  at  the  above  figures.  The  evidence  in  California,  where 
the  most  leviathan  wheat  farms  in  the  world  are  met  with,  is  conclusive,  on  this  point 
and  I  venture  to  say  that  most  of  the  large  wheat  farms  on  the  prairie  will  eventually 
fail,  as  nearly  all  large  farms  have  done  in  this  country.  There  are  men,  of  course, 
who  can  carry  through  gigantic  operations  of  any  kind,  but  the  average  result  will 
be  faUure.  If  the  American  farmer  can  get  no  more  than  408.  per  quarter  for  his  finest 
wheats  in  the  Liverjiool  markets  it  will  bo  a  sad  day  for  him.  It  is  his  only  strong- 
hold. The  British  farmer,  when  wheat  fails  him,  has  other  strings  to  his  bow.  Our 
experience  of  farming  is  that  the  principal  products  of  the  farm,  and  more  especially 
wheat,  are  delivered  to  the  consumer  at  a  little  over  cost  of  production. 

ATJSTBIA-HUNaAEY. 

The  effect  of  American  competition  upon  Austria-Hungary  is  consid- 
ered in  a  pamphlet  published  in  Vienna,  entitled  Die  AmerikanUche 
Concurrenzy  by  Dr.  Alexander  Peez,  member  of  the  Austrian  Reichs- 
rath. 

He  recognizes  the  fact  that  Great  Britain  is  super-industrial;  that  her 
steady  aim  is  superiority,  if  not  supremacy,  and  the  opening  of  all  the 
markets  of  the  world  to  the  products  of  her  manufacture.  He  hints  at 
international  protection  against  American  and  Eussian  competition  and 
thinks  Great  Britain  should  have  taken  the  initiative,  and  asked  a  re- 
duction of  the  tariff  upon  manufactures  in  compensation  for  the  privi- 
lege of  exchanging  free  of  excise  the  raw  products  of  agriculture. 

Instead  of  this,  he  remarks  that  British  measures  only  were  consid- 
22  A— '83 
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ered,  and  that  the  intereBts  of  other  countries  were  disregarded ;  instead 
of  this,  a  union  of  Great  Britain  and  her  dependencies  was  broached,  to 
be  protected  by  diflfeteutial  tarifl's.  The  idea  was  to  obtain  breadsttiffs 
and  all  raw  material  from  the  British  Colonies. 

The  author  has  no  doubt  about  the  motives  that  preventM  the  adop- 
tion of  this  policy  by  Great  Britain.  He  sees  in  cheap  grain  a  stimulus 
to  English  manufactures — "a  powerful  means  for  fortifying  her  indus- 
tries and  commercial  soTereignty."  He  declares  it  is  the  "regular 
Manchester  policy,"  which  is  followed  so  closely  by  the  ministry,  to 
protect  the  manufacturing  interest  by  low  prices  Of  bread  that  will 
render  possible  low  wages  of  labor,  and  that  hereafter  Englan^^s  wheat 
fields  "  will  lie  in  America "5  and  that  while  the  home  grower  0^  wheat 
is  sacrificed  a  small  concession  is  made  to  the  agricultural  interest  in 
the  protection  of  the  more  profitable  branch  of  rural  industry,  meat  pro- 
duction, by  interdicting  free  trade  in.  American  meat  through  annoving 
restrictions  upon  its  importation.  He  recalls,  the  fact  that  British  in- 
dustries "grew  up  under  the  pressure  of  a  wheat  price  of  60s.  to  66«. 
per  quarterj"  and  has  been  sustained,  since  the  era  of  free  commercial 
competition^  by  reduction  in  the  price  of  wheat  and  meats  equivalent  to 
an  increase  of  20  to  25  per  cent,  in  the  w;ages  of  English  laborers. 

Farmers  in  England  have  acquiesced  in  low  pnces  tbr  wheat  and 
meats,  and  foreign  farmers  have  accepted  still  lower  prices,  to  sustain 
the  policy  of  dominating  the  manufactute  of  the  world  and  controlling: 
its  commercial  distribution.  "London,  Liverpool,  and  Manchester," 
says  the  essayist,  "which  were  once  the  dearest;  markets  for  food  sup- 
plies, are  now  the  cheapest  in  all  Western  and  Central  Europe.'^  He 
recognizes  the  truth  that  competition  with  the  industries  of  tiie  world 
requires  low  rates  of  wages  and  prices  of  raw  materials,  and  that  Ameri- 
cah  and  Russian  underselling  of  food  products  is  strengthening  British 
industries  and  increasing  the  competing  power  of  their  products  in  the 
markets  of  the  world.  He  concludes  that  England  rejoices  in  the  fact 
of  American  competition  in  the  wheat  supply,  and  has  "  forged  out  of 
the  great  production  of  America  a  new  weapon  against  the  continental 
industries."  He  ui)prehend8  that  the  present  pressure,  asstimed  to  be» 
due  to  the  prosperity  of  British  industries,  will  soon  be  "  more  keenly  felt 
by  other  European  countries^  that  these  industries  will  more  fhlly 
monopolize  the  neutral  Inarkets  5  that  English  statecraft  will  in  still 
greater  degree  be  the  tool  of  the  industrial  interests  5  that  English  com- 
mercial policy,  quite  in  opposition  to  the  proclaimed  principle  of  Maisser 
faire'  will  attempt  still  more  obstinately  to  open  all  markets  for  itself 
and  to  crush  out  all  competitors."  He  instances  sudh  interlbrence  witli 
the  trade  of  Austria-Hungary,  and  thinks  the  neighboring  States  must 
come  to  the  conclusion  that  in  their  ttade  endeavors  they  "will  meet 
with  a  rival  who,  while  he  raises  the  standard  of  free  trade  by  Gov- 
ernment action,  shapes  his  commercial  policy  to  an  exceedingly  selfish 
end." 

He  concludes  that  as  America  and  Russia  are  independent  of  foreign 
markets,  and  Great  Britain  takes  possession  of  the  markets  of  the  world, 
that  France,  Germany.  Austria-Hungary,  and  smaller  states  should  form 
a  union  to  countervail  these  three  grejit  powers — a  union  for  high  for- 
eign duties  and  low  internal-revenue  taxes.  In  fine^  he  arrives  at  the 
conclusion,  in  international  economy,  that  the  meat  Upon  which  Great 
Britain  thrives  may  prove  a  poison  to  the  Central  European  nations. 
The  fbllowing  extracts  are  from  translations  from  his  trork  on  Ameri- 
can competition : 

The  Anstrian  industrialists  never  have  disclaimed  their  solidarity  with  the  fantien) 
of  the  monarchy.    As  early  as  1864  the  "  Society  of  Austrian  Indaatrlalists"  devoted 
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a  series  of  pajiers  entitled  **  bommercial  Policy"  to  the  relation  of  the  industries  to 
agrioaltnm.  It  was  an  oriffinal  work ;  for  its  motto  was  chosen  an  aphorism  of  the 
then  Vicft-Presideut  CollercJo  Mannafekl :  **Any  thing  that  brings  a  return  of  value  is 
an  industry/' 

This  is  a  striking  recognition  of  agriculture  as  the  greatest  branch  of  indnstry  in 
Austria.  Indeed,  in  no  other  country  are  the  interests  of  agriculture  and  the  indus- 
tries so  thoroughly  identified  with  each  other  as  in  Austria-Hungary.  Not  only  that 
the  trade  industries^  as  everywhere  else,  obtain  the  greater  part  of  their  raw  materials 
from  the  farm,  but  m  many  cases  the  intimate  relationship  between  agriculture  and 
the  industries  is  showh  by  the  fact  that  one  man  devotes  himself  to  the  two  kiuds  of 
pursuits.  The  manufacture  of  sugar,  the  milling  indnstry,  the  distillers,  the  brew- 
eries, the  malt  indnstry,  &c.,  are  specimens  of  agricultural  industries. 

Any  danger  threatening  Austro-Uungarian  agriculture  will  likewise  fill  with  con- 
cern the  Austro-Hungnrian  industries,  and  therefore  thf^  latter  mimt  consult  with  the 
Ibrmer  about  the  best  means  to  avert  the  dahger,  and  lend  a  willing  hand  t.o  Apply 
them.  The  danger  to  which  we  allude  is  the  competition  resultiug  from  the  euOrmooaly 
increased  raw  prmluction  of  the  United  States  and  Canada. 

As  early  as  1873  small  quantities  of  American  wheat  api>eared  in  the  markets  and 
mills  of  Northerii  Bohemia.  At  the  same  time  considerable  quantities  Of  lard  and 
baeon  fcanie  to  us,  and  so  great  was  the  effect  of  even  their  first  appearanee  that, 
^hile  in  1870  Atistria-Hungary  exported  165,000  meter  zcntners  of  these  articles,  in 
1874  150,000  meter  zcntners  were  imported,  the  American  products  having  gone  so  far 
as  Postli.  Since  then  Austrian  commercial  history  further  records  the  fact  that  in 
1879  AUiuticiiu  wheat  was  sold  in  the  markets  of  Trieste  and  Flume,  the  export  ports 
of  the  Htingarian  grain  trade;  and  that  in  1880  the  pressed  yeaat  factories  about 
Pilsen  eoftsnhied  about  30,000  meter  zcntners  of  American  corn,  while  in  Reichenberg 
American  apples  have  become  a  staple  market  article. 

If,  hitherto,  these  shipments  were  but  occasionally  made,  It  may  be  explained  by 
the  fact  that  the  products  of  American  soil  were  principally  sent  to  Western  Europe 


whcrfe,  particularly  in  Orcat  Britaiil,  which  country  had  oeen  c  _  _ 
crop  fail  tires,  they  were  sold  at  a  paying  price^  and  found  an  almost  unlimited  market. 
FMling  secure  in  consequence,  we  did  not  duly  reeardthe  first  intimations  of  danger. 
In  the  inean.time,  however,  American  agricultural  production  has  assumed  so  exten- 
sive proportions,  and  the  American  products  have  so  fully  established  themselves  in 
the  ttiatK^ts  bf  Western  Europe,  that  the  Americans  have  learned  to  know  the  advan- 
tages of  so  great  an  atnonut  of  exports,  and  have  therefore  made  suitable  prepara- 
tions to  this  end;  and  it  requires  but  little  gift  of  prophecy  to  foretell  that  even  crop 
failures  in  America  can  hardly  permanently  check  the  stream  of  shipments,  now  that 
it  is  started,  and  that  when  England,  France,  and  the  rest  of  Europe  have|j;0od  orops 
the  pressure  of  American  oompetltion  must  become  simply  endrmous,  and  this  pressure 
will  not  only  curtail  the  sales  of  AuHU-o-Hungarian  products  abroad^  but  under  certain 
cirennstances  will  even  become  dangerous  to  our  farming  interests  at  home. 

Whence  this  sudden  competition  f  Why  this  giant  growth  Of  American  exports f 
How  is  it  that  great  distances  have  been  overcome  with  such  ease,  thus  making  it  pos- 
sible fbr  the  crops  of  the  New  World  to  be  poured  out  over  Europe  f  Will  these  snip- 
uients  be  permanent  f  And  what  effect  will  they  have  upon  the  condition  of  agricult- 
ure in  Europe,  and  particularly  in  Austria-Hungary  f 

PROSt»RCTIVR  CONTINUANCB  OP  C0:«PEtlT10X. 

In  the  foregoing  investigations  we  attempted  to  show  that  the  ordinarily  active 
hindrances  to  American  agriculture — want  of  capital  and  labor— do  no  longer  exist; 
the  former  has  been  completely  removed  by  the  rapid  internal  growth  of  capital,  and 
the  latter  has  been  materially  improved  by  the  emigration  froih  the  easterli  part  of 
the  United  States  to  the  western,  by  European  immigration  to  the  Uuion,  by  the  gen- 
eral use  of  machinery,  and  by  the  custom  of  the  proprietors  of  large  farms  to  discharge 
their  farm-hands  at  the  first  fall  of  snow. 

On  the  other  hand,  American  agriculture  has  to  contend  with  several  drawbacks 
which  are  a  rarity  in  Europe,  at  least  in  the  central  and  the  western  part  of  it.  We 
will  nieutiouy  for  example,  the  depredations  of  the  grasshoppers  and  other  insectn, 
which  often  destroy  entire  crops  in  the  best  wheat  regions— Minnesota,  Oregon,  lowii, 
and  Missouri,  even  in  Utah,  Arizona,  Nevada,  5Iontaua,  Idaho,  and  Wyoming.  The 
Northwest  sometimes  suffers  from  severe  cold,  the  mercury  often  falline  as  low  as  :{U 
degrees  and  more  in  the  shade.  There  all  depends  upon  a  timely  fall  of  rain.  In 
California  and  in  the  prairies  there  is  a  lack  of  good  water;  often  a  drought  prevails, 
much  to  the  detriment  of  stock-raising.  These  disadvantages  cannot  be  denied,  but 
as  they  haVe  not  hitherto  hindered  the  phenomenal  progress  of  agriculture,  they  will 
be  controlled  in  the  future.  A  statement,  which  is  quite  stranpe,  but  often  met  with, 
claims  that  the  extension  of  railroads  and  their  great  increase  m  number  have  caused 
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A  greater  annual  rainfall  in  the  West^  and  that  the  frequent  crop  failures  in  England 
during  the  last  decades  are  attribntable  to  the  attraction  of  rain,  caused  by  the  great 
number  of  railroads.  More  serious  than  any  of  the  troubles'  mentioned  above  is  the 
fact  that  the  United  States  otfcs  her  condition  to  compete  in  Europe  to  certain  lim- 
ited sections  of  countrv  which  of  late  years  have  been  given  to  the  plow.  Now,  after 
the  cream  has  been  skunmed  off  these  lands,  the  impetus  of  competition  will  become 
all  the  weaker,  since  America  really  practices  exhaustive  agriculture.  It  is  said  that 
one  sees  small  armies  equipped  with  horses  and  tools,  and  guided  by  the  railroads, 
suddenly  appear  in  the  prairies;  they  encamp  after  the  manner  of  uomads.  plow  the 
cround,  sow,  harvest,  and  ship  their  crops,  discharge  the  greater  part  of  tneir  farm- 
hands at  the  beginning  of  winter,  re-employ  them  at  a  more  favorable  time  in  the 
following  year,  and  thus  continue  nntil  the  exhausted  soil  refuaes  to  recover;  this 
condition  of  affairs  being  but  transitory. 

This  description  is  just  only  in  so  far  as  the  large  farms  of  tha  distant  newly-set- 
tled West  are  concerned ;  certainly  is  it  but  natural  that  extensive  (exhanstive)  agri- 
culture should  obtain  in  regions  just  referred  to.  The  exhaustion  of  the  soil  seneruly 
does  not  take  place  nntil  after  the  expiration  of  a  considerable  length  of  tune,  this 
depending,  of  course,  upon  the  quality  of  the  soil.  Often  wheat  is  raised  npon  the 
same  fieloT  for  five,  ten,  yes,  twenty  and  more  years  in  succession.  The  interpolation 
of  a  change  crop  serves  to  lengthen  the  x>eriod.  Frequently  it  is  preferable  to  com- 
pletely exhanst  the  soil  and  then  to  take  np  new  land;  that  is,  the  field  is  ohanged. 
not  the  crop.  It  is  a  plan  which,  of  course,  cannot  be  measured  by  the  standara  of 
European  agriculture,  which  is  founded  upon  permanent  conditions  and  works  out 
permanent  conditions.  The  statements  as  to  the  extent  of  the  reserve  land  for  such 
agricultural  methods  do  not  agree.  We  do  not  care  to  give  their  figures,  but  onr 
opinion  is  that  the  Americans,  for  the  purpose  of  making  useftil  less  iavorable  re- 

Sons,  have  applied  the  requisite  methods,  and  that  there  still  are  of  this  Idnd  of 
nd  in  both  tne  United  States  and  in  Canada  free  areas  which  do  not  presage  a 
speedy  cessation  of  the  heavy  exports  of  grain.  In  the  mean  time,  however,  inten- 
sive fanning  is  practiced  by  the  sterling  small  farmers,  and  farmin||^,  as  it  is  car- 
ried on  in  Ulinois  and  generally  in  the  older  settlements  of  the  Mississippi  Valley, 
must  not  be  confounded  with  the  nomadic  operations  of  the  Northwest.  In  niinoit 
to-day  there  is  a  yield  x>er  acre  of  0.9  meter  zentner,  which  does  not  differ  very  much 
fh>m  the  general  average  of  8.3  meter  zentner  per  acre  in  England.  Though  a  rob- 
bing onltore  (exhanstive  oaltnre)  is  carried  on  in  parts  of  Aiierioa,  and  though  in 
others  the  pro^r  care  is  not  yet  bestowed  upon  the  means  of  replenishing  the  lost 
parts  of  the  soil,  yet  we  must  expect  that  the  commercial  shrewdness,  the  enei^,  and 
the  great  capital  of  the  Americans  will  suggest  different  methods  as  soon  as  that  prac- 
ticed hitheru>  becomes  less  profitable;  The  latter,  we  repeat  it,  is  not  the  offii^ring  of 
poverty  and  ignorance,  bnt  of  cool  calculation.  Increasing  population  will,  as  it  Das 
done  elsewhere,  lead  to  more  extensive  farming,  and  in  the  continually  increasing 
herds  we  see  the  mediators  which  will  improve  the  soil  and  render  possible  and 
accomplish  a  transition  to  more  intensive  methods. 

For  the  present,  however,  we  can  see  nothing  in  the  peculiar  agricultural  methods 
of  the  American  which  might  within  the  next  ten  or  twenty  years  (and  further  than 
this  we  need  not  now  look  ahead)  cause  a  slackening  of  American  competition  abroad. 
When  we  consider  that  the  Mississippi  Valley,  fruitful  throughout,  though  thinly  pop- 
ulated in  the  northern  and  eastern  portions,  is  six  times  as  large  in  area  as  fiance ;  when 
we  learn  that  Texas,  with  a  population  of  two  millions,  could  produce  enough  bread 
and  meat  to  supply  the  sixty-seven  millions  of  population  of  Qermany,  England,  and 
Wales,  and  Atkinson  assures  us  that  the  United  States  have  200,000,000  of  acres  of 
land,  or  81,000,000  hectares  suitable  for  raising  Indian  com,  yielding  over  5,000,000 
bushels,  or  1,275,000,000  meter  zentner— that  is,  three  times  the  present  crop ;  further- 
more, the  profits  of  American  agriculture  are  estimated  by  experienced  men  to  be  from 
20  to  25  per  cent.,  and  if  this  lb  a  confirmed  proof  of  the  high  returns  in  the  fiscal  year 
ending  June  30,  1880 ;  10,459  kilometers*  of  new  railroads  were  built,  and  fhrther, 
22,500  kilometers  were  projected— then  we  cannot  attach  much  importance  to  the 
objections  mentioned  above. 

The  crumbs  of  comfort  Europe  has  derived  from  certain  troubles  in  the  system  ol 
transportation  have  likewise  proved  to  be  a  delusion  and  a  snore. 

By  the  export  of  cereals,  gains  are  made.  These  gains  invite  immigration  and  in- 
crease of  population;  thereby  the  number  of  domestic  consumers  in  the  United  States 
is  increased.  This  causes  a  decreasing  percentage  in  the  amount  of  grain  set  aside 
for  exportation.  Therefore^  the  equilibrium  between  America  and  Europe  will  inevi- 
tably be  restored.  All  this  is  not  only  strictly  logical,  but  it  is  incontrovertible ;  only 
no  one  can  make  anything  out  of  the  conclusion  one  is  compelled  to  draw  from  snch 
premises.  In  the  mean  time,  we  may  all  be  dead  and  gone.  Tne  former ' *  equilibrium  ** 
might  still  obtain,  had  it  not  been  disturbed  by  the  unphilosophical  energy  and  trade 

*  One  kilometer =0.6214  mile. 
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policy  of  the  Ajfterioans;  and  even  if  we  do  not  fortify  ourselves  with  an  approxixna' 
tively  aimilar  enenyi  the  eqailibrinm  will  sooner  or  later  be  again  estabhshed— but 
withont  ua,  against  ns,  and  over  the  mins  of  existing  economic  conditions,  not  to  say 
of  existing  states  and  coontriee. 

INTERNATIONAL  PKOTECTION. 

Great  Britain  is  snperindustrial.  Her  commercial  policy  is  simple,  its  object  being 
the  opening  of  all  markets  to  the  product  of  the  English  industries.  In  her  policy  she 
has  not  been  altogether  unfair,  since  she  granted  to  other  countries,  too,  the  free 
market  she  demanded.  Whether  or  not  this  feature  is  more  ostensible  thim  real,  we 
shall  not  discuss  here.  We  have  shown  above,  in  speaking  of  the  restrictive  meas- 
ures adopted  by  England  with  regard  to  the  importation  of  live  stock  from  the  Con- 
tinent and  from  the  United  States,  that  the  measures  of  British  trade-policy  are  only 
so  long  in  force  as  British  interests  are  thereby  furthered;  yet  is  it  undeniable  that 
Great  Britain  has  opened  wide  her  ports  for  agricultural  productSj  and  thus  has  cnven 
the  venders  an  opportunity  to  pay  approximately  at  least  for  their  purchases  ofEng- 
lish  manufactures  in  agricultural  products. 

The  other  two  great  powers,  on  the  contrary  (Russia  and  the  United  States),  have 
from  the  beginning  taken  a  different  stand.  The^  force  their  way  into  commerce, 
flood  Europe  with  mrm  products,  and  then  close  their  markets  to  European  mano&ct- 
uree.  Europe  would  overlook  a  few  bad  features  arising  from  the  wholesale  shipments 
from  Russia  and  America,  and  receive  with  open  arms  their  production,  if  the  latter 
could  only  be  paid  for  by  European  manufactures.  The  trouble,  the  injustice,  lies  in 
the  want  of  reciprocity. 

Under  these  c&cumstances,  an  international  protection  against  American  and  Rus- 
sian competition  would  have  been  in  order,  and  the  initiative  ought  to  have  been 
taken  by  England,  the  heaviest  recipient.  If  she  had  united  with  the  Central  Eu- 
ropean States,  and  had  asked  of  Russia  and  of  the  United  States  a  reduction  of  their 
enormously  high  protection  tariff,  by  way  of  compensation  for  allowing  the  crude 
products  of  those  two  countries  to  enter  as  heretoiore,  firee  of  duty,  or  with  a  slight 
duty  on  tiiem,  then  a  demand  like  this  might  have  been  successfully  entertained. 
Russia,  owing  to  her  critical  condition,  womd  hardly  have  resisted  very  long.  But 
such  an  initiative  was  not  taken.  When  protection  against  the  commercial  policy  of 
Knssia  and  America  was  spoken  of,  ouly  British  measures  were  thought  of  in  England. 
The  idea  then  was  broached  of  making  the  United  States,  by  a  dutv  upon  the  produce 
tions  of  her  soil,  help  to  pay  off  the  real  estate  indebtedness  of  Ireland;  furthermore, 
a  union  of  Great  Britain  and  her  dependencies  was  discussed,  which  was  to  be  pro- 
tected by  differential  tariffs.  At  a  meeting  held  in  June^  1881,  Stanly  Hill  said :  ''^We 
ought  to  import  our  grain,  our  breadstufib,  and  everything  that  can  be  produced  in 
our  colonies,  fkom  these  colonies  only ;  and  the  latter  ougnt  to  buy  all  the  industrial 
wares  they  need  from  England,  their  mother  country.  Then  America,  France,  and 
Russia  will  speedily  enou^  drop  their  tariffs.'' 

But  all  these  propositions  were  not  favorably  received  ,*  and  he  who  knows  the 
commercial  policy  of  England,  and  particularly  that  of  the  liberal  ministry,  cannot 
long  be  in  doubt  as  to  the  motives. 

If  we  examine  these  conditions  and  consider  the  peculiar  position  of  the  three  lead- 
ing economic  powers — ^Russia  and  America  being  independent  of  foreign  markets  as 
far  as  the  proaucts  of  agriculture  and  of  the  industries  are  concerned,  in  fEict  shutting 
themselves  off  from  the  European  industries  while  Great  Britain  looks  up  every  market 
for  manufactures  in  the  world  and  takes  possession  of  it  for  her  fast-grown  indus- 
tries— it  would  seem  important  that  France,  Germany,  Austria-Hungary,  and  the 
smaller  states  should,  by  means  of  a  union,  try  to  countervail  those  three  great 
powers,  lliey  ought  first  to  form  amoujg^  themselves  a  union  with  hi^h  foreign  duties 
and  low  intemid-revenue  taxes,  from  this  vantage-ground  to  treat  with  those  powers 
for  mutually  free  conditions. 

This  idea  for  forming  a -central  European  union  is  not  a  new  one,  but  its  execution 
lies  wholly  in  the  political  field,  and  only  a  due  appreciation  on  the  part  of  the  leaders 
or  very  great  caliunities  will  tend  to, remove  the  natural  hindrances  and  opposition 
to  this  plan.  The  more  distant,  therefore,  the  time,  the  more's  the  pity,  when  in- 
ternational action  takes  place  with  regard  to  American  competition,  the  more  neces- 
sary is  heme  protection  by  means  of  strengthening  and  concentrating  all  productive 
factors. 

We  come  to  the  conclusion :  It  maybe  well  or  not,  but  the  different  states  are  more 
and  more  assuming  the  character  of  large  corporative  unions  (not  to  say  "  business" 
corporations),  for  the  purpose  of  securing  the  greatest  possible  share  of  earthly  goods 
for  all  classes  of  society.  The  two  groftt  Anglo-Saxon  states,  of  which  one  by  the 
end  of  this  century  wQl  have  100,000,000  population,  and  the  other  (with  its  colonies) 
over  300,000,000,  are  already  beginning  to  steer  into  this  channel,  and  are  compelling 
by  their  competition  other  body-politics  to  follow  tlioir  example.    He  that  does  not 
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wisli  to  step  back  aud  bo  crurilicd,  miiut  keep  np.  Quieaoence  and  romanoe  am  disap- 
p<':niii^  irom  the  world.  The  old  statoa  or  the  Continent  uiut  appropriate  a  drop 
of  the  A  (uerican  blood.  CherUbed  dreams  and  ancient  prejadicea  ace  uo  longer  tenable, 
iiow  will  the  overbardened  bear  np  in  this  cra^i  race-track  f  And  will  there  be  any 
room  loft  for  the  support  of  national  bickerinj^sf 

In  the  sixteenth  century  American  competition  mined  the  mining  indnstries  of 
Europe,  changed  the  direction  of  the  world's  commerce,  brought  about  by  the  in- 
creaaed  amount  of  precious  metals  a  rovolntion  in  prices,  traustbrmed  the  social  con- 
lUtioiiR,  and  prepai^Bd  the  terrible  civil  war  of  the  seventeenth  centary — ^tho  thirty 
vears'  war.  May  the  competitiou  of  America  in  the  nineteenth  contnry  load  to  more 
nappy  results.  No  doubt  it  is  the  g^rcatest  economic  event  of  modem  times.  If  it 
will  prove  a  blessing  or  a  curse  depends  upon  the  good  judgment  and  energy  with 
which  the  Oovernments  and  peoples  of  Europe  will  moot  it. 

A  CRISIS  m  GERMAN  AGRICULTURE. 

A  mmplilet  written  by  Max  Wirtli,  and  published  at  Berlin,  entiHed 
Krists  in  der  LondwirthHchaft  und  Mittel  zur  Hiil/ej  admits  ths^  a  crisis 
in  agriculture  has  come,  calling  for  prompt  suid  radical  measures  of 
relief.  The  following  quotations  indicate  fairly  his  views  of  the  sitaa- 
tion: 

Agriculture  is  at  present,  so  far  as  production  of  grain  is  concerned,  in  a  critia  sueh 
aa  has  not  occurred  in  the  liistory  of  husliandry  since  the  introduction  at  ateamahips 
aad  railroads.  From  lti76  to  1879  Great  Britain's  crops  were  a  successioii  of  failnrea, 
and  in  the  latter  year  a  like  calamity  extended  over  the  gteutiM-  part  of  the  Eoropaan 
continent.  In  the  United  States^  in  consequence  of  an  ejjLodus-Uke  movement  of  tiie 
working  classoa  to  the  West  and  to  the  Korthwest,  every  summer  since  1876  shows  a 
greatly  increased  acreage  of  grain.  Aaide  from  this  the  United  States  have  tn^es 
blessed  since  1876  with  uuintermptedly  good  eiope,  so  that  from  year  to  year  the  in- 
creasing, enormooB  surplus  of  grain  has  been  sent  to  Europe.  This  export  dnriag 
the  winter  of  1878-^79  snrpaased  that  of  any  previous  year  because  the  demand  in  Eorope 
was  greater  than  usual,  and  because  the  tifcilities  for  transportation,  both  on  the  aea 
and  on  the  land,  are  more  perfect  and  extended  than  ever  before.  It  is  estimated 
that  in  France,  during  1679- '80,  the  demand  in  grain  was  equivalent  iu  value  to 
600,000,000  firancs,  and  that  of  Groat  Britain  was  not  much  less.  As  Gennauy,  Aostria- 
Hnngary,  and  other  European  countries  likewise  had  short  crops  in  1879,  the  total 
demand  ioi  Europe  was  estimated  in  round  numbers  at  1,000,0010,000  oiarks.  The 
greater  part  of  this  demand  was  snnpUod  by  the  United  States,  the  remaiiidar  by 
BoBsia  and  India,  the  latter  country  having  had  an  excellent  crop  in  1679.  la  addi- 
tion to  this,  on  account  of  Improved  means  of  transportation,  Ajuerican  ezporta  of 
meat  were  very  much  inoreasc4.  After  the  introduction  of  refkrigerators  for  snipping 
firet^-killed  meat,  a  fleet  of  steamers  was  built,  constructed  for  the  special  porpoae  of 
transporting  live  animals.  On  this  account  the  exports  of  the  United  States  in  oaeat 
and  live  stock  alone  reached  the  epormous  sum  of  ^7,000,000.  These  pheaomeoal 
exports  have  just  but  fairly  beguUf  and  there  is  no  teUiug  how  long  they  will  continue. 
Of  course,  we  muht  remember  that  those  couu Ivies  raisijp^  grain  principally  may  l&ave 
crop  £aUures  too,  and  a  temporary  check  may  be  experienced.  The  grain  areas  of  the 
United  States  extend  over  too  many  degrees  of  longitude  aud  latitade  to  have  uniform 
weather  throughout;  and  as  the  weather  is  not  uniform  even  iu  Europe,  it  cannot  be 
expected  to  be  so  in  America.  Besides  this,  Russia  and  India  enter  into  oonsideja- 
tion.  It  will  not  b^  long  before  Australia  will  enter  the  ranks  of  tho^  who  supply 
grain  and  meat,  and  will  compete  with  the  European  farmer.  At  the  present  rate  au 
overproduction  may  be  the  consequence  in  the  wheat-growing  States  ojf  the  West. 
which  may  result  iu  a  crisis,  and  many  farmers  would  probab^  turn  their  attention 
to  the  productiou  of  other  crops. 

The  inferences  which  the  writer  draws  from  existiug  fects  are  briefly 
as  follows : 

1.  The  circumstances  under  which  America  produces  grain  are  8<» 
favorable  a^  to  make  the  cost  of  production  33^  per  cent,  less  than  an 
avcra^^e  in  Europe;  that  the  wheat  areas  are  extending,  and  that  iu 
conse(|ueiico  of  improved  means  of  communication  the  rates  of  tnms 
portatiou  are  lower  than  in  Europe,  and  are  expected  to  be  still  fiurther 
reduced.  *'■ 

2.  That  Russia,  by  the  improvement  of  her  agriculture  and  theintaxh 
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duction  of  the  steam-plow  andothei*  approved  farm  macliiuery,  and  better 
facilities  for  commercial  intercourse,  has  been  able,  though  surpassed 
by  the  rivalry  of  America,  to  increase  her  grain  exports  to  the  value  of 
4()0,000,000  marks  annually,  and  that  Egypt  and  India  have  also  entered 
the  list  of  countries  which  send  their  surplus  to  Europe. 

3.  As  a  result  of  improved  means  of  transportation,  a  change  in  the 
international  supply  of  cattle  and  meat  has  been  T\Tought,  which  is  as- 
suming enormous  proportions,  serving  to  check  the  upward  tendency  in 
the  price  of  meat,  and  thus  proving  a  permanent  good  to  the  working 
classes  of  Europe. 

4.  That  as  a  result  of  these  changes  in  international  trade  in  grain, 
meat,  and  cattle  the  farmers  of  Central  and  Western  Europe  are  attacked 
by  a  competition  which  threatens  to  reach  a  crisis  to  be  met  by  organized 
pleasures  for  relief.  ^ 

5.  That  the  recently  enacted  tariff  and  hampered  railway  transporta- 
tion are  injurious  to  consumers,  esj>ecially  the  working  classes,  and  even 
to  the  small  fslrmer,  because  they  lull  his  teal's  and  jirevent  his  resort- 
ing to  more  effective  measures  of  relief. 

0.  An  important  remedial  measure  is  the  improvemontof  inland  navi- 
gation, reducing  cost  of  transportation  and  lessening  effectively  the 
biirden  of  inarine  CQ^lpetition. 

7.  Another  measure  of  relief  is  the  construction  of  a  network  of  local 
railroads,  and  securing  by  law  the  x^rivilege  of  laying  the  tracks  of 
tributary  railways  on  the  public  roads. 

8.  That  the  present  position  of  capital  favors  in  ^  high  degree  such  an 
undertaking  as  the  establishment  of  c^  system  of  intercommunicating 
railways. 

9.  That  canals  should  be  built  on  an  extensive  scale,  for  the  purpose 
of  draining  and  watering  meadows  and  fields  and  for  obtaining  water- 
power. 

10.  That  the  price  of  land  is  too  high,  and  if  raised  further  a  crisis 
will  be  precipitated  that  will  result  in  a  great  depreciation  of  land 
values. 

11.  A  belief  is  expressed  that  the  necessary  meat  aud  grain  supplies 
of  Central  ahd  Western  Europe  can  still  be  produced  at  home;  that  in 
the  small  districts  most  affected  by  competition  there  should  be  a  resort 
to  crops  that  give  a  profit. 

The  antlior  concludes  with  the  consolatory  view  that  food  from  trans- 
marine sources  cheapens  the  cost  of  li>iug  to  the  poor  and  averts  a 
possible  danger  of  famine,  and  expresses  the  confident  opinion  that  the 
measures  he  suggests  will  avert  all  the  evil  results  of  competition  to  the 
German  farmers.    He  says: 

Vi^  are  of  the  firm  conviction  that  by  tlie  vigorous  a))plication  of  the  remedies 
sTigpested  bur  farmers  will  not  only  lie  able  to  Sold  their  owu,  hut  will  positively 
improve  their  condition.  Then  an  appropriate,  international  division  of  labor  can  be 
established,  according  to  which  every  section  of  country  can  foUow  the  pursuit  re- 
turning the  greatest  profit  for  the  exertions  of  its  population ;  and  the  great  blessing 
l>eBtowed  upon  the  consumers,  particularly  upon  tne  poor  working  classes  of  £urope, 
by  the  importation  of  the  surplus  of  the  ifew  Werld,  will  not  be  alloyed  by  the  curse 
of  impoverished  farmers. 

We  must  remember  that  in  former  times  Europe  was  stricken  with  famine,  retuising 
at  regular  intervals  and  assnmine  the  terrible  character  of  shnilar  calamities  not  long 
since  prevalent  in  China  and  in  India,  where  in  the  course  of  a  few  months  milliouH 
of  human  beings  died  of  hunger.  We  must  remember  tliese  thi ngs  in  order  to  appreci- 
ate the  boundless  blesahig^  conferred  ^po^  th^  populatiou  of  Europe  by  the  shipment 
from  transmarine  sources — such  shipments  being  made  quickly  on  account  of  the  im- 
proved means  of  transportation— thus  bringing  about  equable  prices,  preventing  too 
great  a  rise  iu  those  prices,  and  preoluding  for  all  times  the  possibility  of  a  famine. 
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Dr.  H.  Paascbe,  in  a  series  bf  aarticles  in  the  year-book  of  N^ational 
Economy  and  Statistics,  published  at  Jena,  presents  statistics  showing 
the  decline  in  prices  of  agricultural  products  in  the  past  decade  through- 
out Europe,  as  a  result  of  heavy  importations,  largely  from  America. 
He  considers  the  effect  of  this  competition  upon  the  profits  of  grain- 
growing  and  meat  production,  and  in  many  instances  the  losses  of 
capital  involved  and  the  imminency  of  further  serious  losses.  The  fol- 
lowing quotations  are  made  from  his  writings : 

The  transatlantio  imports  of  grain,  though  for  some  decades  past  quite  considerable 
in  English  grain  markets,  have  of  late  years  assumed  astounding  proportions;  and 
the  products  of  American  farm  animals  have  likewise  been  crossing  the  ocean  in 
alarming  quantities.  Meantime  in  Central  Europe  an  unusually  languishing  condi- 
tion of  agricujture  is  observable ;  so  that  not  only  in  Germany  the  agrarians  and  pra- 
toctionists  are  clamoring  for  protective  tariUs  for  the  domestic  products  of  agricultoie 
and  farm  animals,  but  even  in  free-trade  Kugland  occasional  demands  for  protective 
le^slation  are  expressed^  in  order  that  foreign  competition  might  be  controlled. 

Depression  of  prices  with  us  is  certainly  not  wholly  due  to  the  direct  imports  from 
America,  but  in  a  great  measure  are  attributable  to  declining  English  prices,  since, 
by  means  of  our  intimate,  direct  commercial  intercourse  with  England,  our  prices 
are  su*bject  to  the  same  innuences  which  tend  to  depress  London  prices. 

Since  1874  the  farming  interests  of  Germany  have  been  suffering  from  constantly 
declining  prices  for  farm  products  and  farm  animals.  Between  I8i  4  and  1878  there 
was  a  succession  of  poor  crops,  while  in  America  they  were  unprecedentedly  good  for 
this  period  of  time.  Furthermore,  there  was  in  the  latter  country  a  vast  annual  in- 
crease in  acreage,  particularly  in  wheat.  Vanderbilt  having  succeeded  in  reducing 
the  freight  rates  on  his  railroads  by  about  66  per  cent.,  the  transportation  costs 
across  tne  Atlantic  Ocean  having  been  made  much  lower,  and  plans  having  been 
devised  by  means  of  which  fresh  meats  could  be  sent  without  spoiling  across  the 
ocean,  American  ^ain  and  meat  began  to  appear  in  English  and  German  markets, 
causing  a  depression  of  prices  for  tne  home  products.  This  competition,  however 
damaging  to  the  farming  interests  of  Germany,  it  is  believed,  cannot  be  regarded  as 
an  established  fact,  since  it  seems  little  likely  that  America  will  continue  to  have 
rich  harvests  and  Germany  poor  ones.  Another  fact  to  be  considered  is  this,  that 
American  farmers  having  found  wheat  to  be  a  paying  crop,  they  are  devoting  more 
than  their  usual  attention  to  wheat  raising,  to  the  neglect  of  other  crops.  If  this 
continues  there  will  be  a  glut  in  the  American  wheat  market,  and  if  the  wheat  crop 
should  be  a  failure,  the  farmers  would  raise  less  wheat  and  put  in  more  of  the  other 
crops.  Yet,  even  if  these  adverse  circumstances  should  arise,  America  can  still 
successfully  compete  in  German  markets  because  of  the  cheapness  with  which  crops 
can  be  raised  in  the  New  World.  This  is  due  to  the  merely  nominal  price  of  land, 
richness  of  the  soil,  efficiency  of  farm  help,  and  the  almost  universal  use  of  improvecl 
farm  machinery.  So  much  for  the  causes  of  the  languishing  condition  of  Cferman 
agriculture. 

If  the  evils  of  American  competition  cannot  be  removed  they  can  at  least  be  lessened. 
The  German  farmer  must  let  go  his  hold  on  the  traditions  of  the  past;  he  must  arouse 
his  energies  and  adapt  himself  to  the  demands  and  circumstances  of  the  times.  Agri- 
culture IS  not  what  it  was  twenty  years,  yes,  even  ten  years  ago.  German  farming 
must  be  revolutionized  and  that  promptly.  The  cost  ofproduction  must  be  reduced, 
and  this  can  only  be  done  by  labor,  time,  and  money-saving  machinery.  An  inci- 
dental element  of  improvement  in  our  prices  may  be  looked  for  as  soon  as  the  condi- 
tion of  English  agriculture  is  bettered,  for,  as  London  is  the  commercial  metropolis 
of  Europe,  London  prices  influence  the  prices  in  Germany. 

A  CALIFORNIA  GERMAN'S  VIEWS. 

A  pamphlet  is  published  in  Wismar,  Germany,  written  by  Mr. 
Heinrich  Semler,  a  resident  of  California,  to  show  the  tme  significance 
and  real  causes  of  the  North  American  competition  in  agricultural 
products.  It  is  entitled  Diewahre  Bedeutung  und  die  wirldichen  UrMcken 
der  Nord'Amerikanischen  Canourrenz  in  der  Umdmrthschaftliehen  Produc- 
tion. 

Mr,  O.  Wildbrandt,  of  Pisede,  in  an  introduction  to  tbiB  publication, 
says  it  is  not  to  be  denied,  in  view  of  the  consequences  of  the  American 
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competition  in  their  grain  markets,  that  German  farmers  have  before 
them  a  hopeless,  dread-inspiring  prospect.  Still  he  is  disinclined  to 
give  np  in  despair,  and  asks  his  countrymen  to  remember  that  Germany 
has  had  a  Thaer,  and  a  Liebig,  and  a  host  of  scientific  men  who  have 
aided  in  the  development  of  their  agriculture.  He  expresses  the  opin- 
ion that  if  the  extension  of  agricultural  area  in  a  country  thousands  of 
miles  away,  where  a  sparse  population  must  practice  an  extensive 
rather  than  intensive  system  of  culture,  can  endanger  the  achievements 
of  cent|iries  of  wise  experience,  aided  by  exalted  science  in  the  Father- 
land, then  agriculture  is  a  frail  structure,  liable  to  be  overthrown  when- 
ever cheap  and  broad  acres  of  fertile  soil  in  another  country  should  be 
given  to  the  plow.  Mr.  Wildbrandt  derives  some  consolation  from  the 
fact  that  prices  have  in  several  instances  been  lower,  as  follows : 

However,  the  apprehensions  aroused  in  the  minds  of  many  in  1879  have  began  to 
be  somewhat  calmed,  since  the  prices  of  grain  again  indicat-e  i^n  upward  tendency. 
In  Prussia  the  average  price  of  wheat  per  Berlin  scncffel  (bushel reckoned  at  85  pf^d — 
ponnds)  in  1879  was  8.34  marks,"  exceeding  the  wheat  price  for  1851  by  2.04  marks ; 
1852,  by  1.12  marks;  ia58,  by  0.71  mark;  1859,  by  0.84  mark;  ISG'i,  bv  0.63  mark; 
1864,  by  1.64  marks;  1865,  by  1.50  marks;  1866,  by  0.10  mark;  1869,  by  0.18  mark; 
that  is,  the  average  price  for  1879  is  liigher  thnn  the  nifie  lowest  annual  averages  of 
the  past  two  decares.  This  fact  incontrovertibly  proves  that  on  the  whole  the  pro- 
duction of  grain  could  not  have  exceeded  the  consumption  sufliciently  to  cause  alarm, 
particularly  as  1878  was  a  markedly  prosperous  year  as  well  in  almost  all  European 
conntries  as  in  America.  If  in  fact  the  increase  in  transatlantic  exportation  had 
been  greater  than  the  increase  in  European  consumption,  it  would  have  found  expres- 
sion after  so  rich  a  harvest  in  an  nnusually  low  price ;  but  the  price  for  1879,  accoi^ing 
t-o  statistical  reports,  cannot  be  regarded  as  low.  •  •  «  Surrounded  by  the  com- 
forting glamour  shed  about  as  by  the  advantages  of  European  culture,  we  are  accus- 
tomed, from  the  height  of  those  advantages,  to  view  with  polite  contempt  the  **  con- 
dition of  things  in  America,"  •  •  •  But  we  should  commit  a  most  egregious  error 
of  self-deception  were  we  to  deny  that  '^  there  is  another  sjde"  to  all  these  advan- 
tages, and  if  we  should  give  up  to  their  influences  our  agriculture  would  languish 
and  our  energies  be  crippled  in  the  same  degree  that  the  less  ameliorated  conditions 
of  American  ufe  tend  to  stimulate  tluift  and  energy. 

It  is  generally  claimed  and  promptly  admitted  by  every  one  that  the  Americans 
are  more  ^'practical''  than  we  are.  This  seems  rather  surprising,  since  quite  a  large 
percentage  of  the  American  population  is  of  direct  German  origin ;  and  it  is  asserted 
that  the  Germans  in  America,  as  far  as  capacity,  amount  of  work  performed,  and  bosi- 
neas  posh  are  concerned,  are  quite  up  to  the  standard  of  the  representatives  of  any 
other  country.  If,  then,  on  the  other  side^  a  practical  turn  is  developed  in  the  Ger- 
mans, it  only  proves  that  this  quality  is  innate,  and  if  it  is  more  greatly  developed 
there  than  here  it  only  leads  to  the  conclusion  that  the  (quality  of  practicalness  is  not 
in  our  environments  subjected  toiihe  same  stimulus  as  in  America. 

*  *  *  He  who  carefully  studies  the  contents  of  this  book  wiU  at  once  recognize 
what  is  necessary  for  our  farmers  to  do.  It  is  most  valuable  to  us  in  two  respects  t 
First^  in  that  it  completely  dispels  that  ghastly  apprehension  about  American  com- 
])etition,  such  apprehension  serving  6n]y  to  cripple  oar  energies  and  to  confuse  our 
objects ;  and,  secondly,  in  that  it  graphically  describes  so  many  emulable  qualities  of 
the  Americans,  which  we,  in  our  supreme  sense  of  safety,  thus  far  secured  by  our  more 
favorable  conditions,  have  been  ignoring  but  too  long.  Yet,  if  we  resolve  pliably  to 
adapt  ourselves  to  the  changed  conditions ;  to  wipe  out  practices  hurtful  to  us ;  to  en- 
deavor, free  from  prejudice,  to  improve  in  all  we  do,  and  to  look  to  our  own  resources 
for  the  means  with  which  to  oppose  the  pressure  of  the  times,  German  i^icultnre  will 
no  longer  look  despairingly  into  thefnture,  but  enei^zed  anew  wiU  wing  its  upward 
flight  to  prosperity.^  The  superior  advantages  of  social  culture  in  Germany  will,  with- 
out doubt,  place  German  agriculture  far  in  advance  of  its  rival,  and  the  land  of  the 
Thaers  ana  Liebigs  will  have  no  cause  to  fear  a  competition  offered  by  a  country 
which,  though  blessed  with  admirable  political  institutions,  yet  gives  to  hasbandry 
a  crude  empirical  attention. 

"Sot  is  the  author,  Mr.  Bemler,  while  ennmerating  the  superior  advan- 
tages of  American  farmers,  disposed  to  be  despondent.    His  desire  ap« 

*  One  mark  =23.81  cents. 


Digitized  by  VjOOQIC 


346         REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 

pears  to  be  to  sliow  his  German  friends  at  home  bow  American  competi- 
tion can  be  met  and  its  dreaded  consequences  averted.    He  says : 

My  desire  has  been  (in  this  book)  to  convince  the  German  fkrraers  that  they  need 
not  fear  American  competition  if  they  will  but  appropriate  the  self-wrought  adrania§e$ 
of  the  Americans.  True,  the  latter  have  acquired  their  lapd  at  a  low  price,  yet  tliis 
advantage  is  counterbalanced  by  higher  rates  of  interest  and  higher  taxes ;  tme^they 
can  still  practice  exhaustive  farming,  yet  the  prices  of  their  products  are  so  low  that 
iUv.y  I'MJoy  no  material  advantage  in  this  resjiect.  Certainly  their  soil  cannot  become 
more  productive,  and  the  wages  for  farm  labor  are  higher  and  farm  machiu«>ry  is  more 
(MMtly,  And  while  they  did  appear  in  the  German  market  as  dreaded  rivals|  they  did 
so  by  virtue  of  certain  self- wrought  advantages,  which  I  will  again  briefly  enumerate : 

I.  The  division  of  the  land  iuto  sections,  ranges,  townships,  thns  securing  squares 
and  the  locating  of  farm-houses  to  advantage. 

9.  The  energetic  application  of  improved  machinery  in  $Xi  (arm  work« 
\l.  Superior  implements  for  house  and  field  work. 

4.  The  practical  internal  arrauKcments  of  the  dwelling-houses,  stables,  and  bams. 

5.  The  skill,  reliability,  and  endurance  of  the  fann  handa. 

6.  Being  satisfied  with  three  meala  a  day. 

7.  Constant  contriving  huw  to  save  time  and  labor  and  the  speedy  applioation  of 
the  results. 

8.  Division  of  labor  and  pursuit  of  special  branches  of  nrodnction. 

9.  Willingness  to  undertake  and  to  do,  and  a  steady  child-like  hope^n  tb«  ''good 
time  coming."  * 

10.  Political  freedom  and  its  offspring,  self-goyemmcmt,  which  brings  up  mmk  who 
are  aoonstomed  to  self-help. 

II.  The  conservative  mortgage  and  homestead  laws. 

12.  The  great  respect  aud  sympathy  ever  elieerfully  shown  Uy  all  olaasea  toward 
those  persons  engaged  in  agriculture,  thus  infusing  continually  now  life  into  them. 

13.  The  farmers'  clubs  with  their  practical  objects. 

14.  The  exoellent  organizations  of  coumierce  and  collaten^l  institations. 

15.  Elevators,  refrigerators,  grain  exchanges,  oonuaon  store-honse^  ahipping- 
honses,  4cc. 

16.  The  hannonions  co-operation  of  farmers  and  merobants,  and  the  powaifkil  aid 
given  by  the  latter  to  agriculture. 

17.  The  low  rates  charged  by  the  railroads  for  freight,  aud  the  building  of  n^w  rail- 
roads for  the  opening  up  of  the  agricultural  distriote  to  settlement. 

18.  The  sreat  attention  which  the  press  gives  to  agriculture  and  the  oomtaiit  en- 
deavor of  the  press  to  urge  on  the  farmer  in  the  path  of  progre^i. 

19.  The  absence  of  the  pride  of  caste ;  the  intimate  interooTirse  of  all  persooa  irith 
each  other,  no  matter  of  what  calling,  by  which  the  standard  of  popular  inteUigisiiGe 
i9  elevated,  a  large  fund  of  knowledge  thus  reaching  the*poor^r  class  of  (wmers. 

Sk).  The  absence  of  social  or  other  barriers  among  the  farp^ers  thenv^elvcM,  iihQ  latter 
sm  a  class  receiving  the  benefits  of  the  advantages  just  enumerated. 

If  we  consider  how  greatly  the  annual  increase  of  population  alone  inereasea  bread- 
stuff demand,  we  cannot  eBcai)e  the  conclusion  that  the  ere^^ter  i^reage  in  America 
should  not  cause  us  fear  about  the  disturbed  relations  of  supply  and  doman4*  We 
may  safely  set  down  the  population  of  Europe  at  320,000,000;  tuat  of  the  United  States 
at  50,000,000;  that  is,  370,000,000  together.  The  apnual  increafe  of  population  eeti- 
uiated  at  1  per  cent.,  and  this  Ih  hardly  high  enough,  wpuld  give  us  37,Q00,0Q0  sools. 
Estimating  the  consumption  of  grain  by  this  increase  of  population  in  the  iray  of 
bread  and  beverage  (beer  and  whisky)  to  be  440  (nfund)  pouuds  per  hctad  per  year— 
and  tliis  accords  with  the  estiuiatesof  the  best  antnoritiea— the  annual  increase  in  the 
breadstuff  demand  would  in  this  sm^ll  portion  of  the  earth  amount  to  more  t^^n 
1(1,000,000  zentuer  (a  zentuor  is  50  kilograms),  an  amount  altogether  disproportionate 
to  tl)e  anuiia.1  iucrciv-^  of  American  exports  4cinng  tho  last  decade.  Besides,  in  this 
we  have  ignored  the  fact  that  prosperity  is  an  important  factor  in  raising  the  denmnd; 
so  that  the  latter  is  really  increasing  £aster  than  we  have  estimated.  Striking  prool 
is  shown  in  the.  movement  of  wheat  consumption  in  Great  Britain  dn^ng  the  perio<l 
of  thirteen  years  from  lvS('>(J  t(»  lb7U.  During  that  period  the  increase  of  breadstufi's 
anion nted  to  '20  per  cent«i  while  the  increase  in  population  can  hardly  be  estimate  au 
Itigh  as  13  per  cent. 

TRAKSMAKINK  COMPETITION   IN  FOOD  PBODITCTS. 

A  Leipsic  publicatiou  oa  forei^  competition  with  Germany  ami  otlior 
I*]uroi>eau  iiatious  is  entitled  Di^  iib^'seeische  Lehensmittel-KonkfOTCHz^ 
and  written  by  Mr.  Karl  Kautsky.    He  reviews  tbe  facilities  for  pro- 
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ductiou  of  competing  nations  and  cites  statistics  to  show  that  tbe  United 
States,  La  Plata,  and  Australia  have  more  cattle,  sheep,  and  Qwine  than 
all  Europe,  which  contains  about  four  times  as  many  people  as  these 
young  nationalities,  fle  finds  that  the  European  farmer  is  in  clanger  of 
being  forced  out  of  the  grain  and  cattle  market,  and  that  the  business 
of  the  miller  is  despoiled  by  shipments  of  flour  instead  of  wheat;  that 
the  distiller  is  injured  by  foreign  manufacture  of  spirits  from  cheJi'P 
coxn  J  and  he  even  fears  that  the  beet-sugar  industry  will  be  injured  by 
American  competition.  In  view  of  this  invasion  of  agriculture  and 
allied  indnstries  he  says : 

More  radical  measures  must  he  adopted  if  European  agriculture  shaU  proYail,  or 
shall  -we  join  the  free-traders,  who  advise  us  to  fold  our  hands,  since  American  com- 
petition, after  all,  is  a  benefit!  Because,  as  they  say,  it  prevents  in  years  of  crop 
failures  a  rise  in  prices,  makes  bread  cheap,  reduces  the  cost  of  industrial  production, 
and  altogether  proves  a  blessing.  Thus  spoke  the  lEtoman  tribunes,  from  Gracchus  to 
Csesar,  who,  in  order  to  gaiji  popular  favor,  procured  cheap  bread  for  the  people. 
The  ruin  of  Italy  was  the  consequence.  When  the  free-tradera  prate  so  much  about 
the  low  coBt  of  grain  production,  they  forget  altogether  that  the  cheapest  of  product-s 
cannot  bo  disposed  of  when  there  is  no  consumer.  Ke^t  to  the  day  laborer  the  fanner 
is  the  principal  consumer  iu  the  home  market.  In  former  times  crop  failures  did 
not  materially  affect  the  farmer's  ability  to  consume,  because  the  worse  the  orops  the 
higher  the  prices  of  pi'ovisions  rose.  Now,  the  prices  do  not  rise  when  the  quantity 
of  yield  falls ;  the  farmer  loses  the  means  to  consupie :  indeed  a  crop  failure,  when  he 
no  longer  has  any  credit,  makes  a  proletaire  of  l^im.  He  swells  the  numbers  of  indus* 
trial  over-population,  or  he  emigrates,  and  the  power  of  the  people  disappears  with 
him.  Hitherto  the  industrial  proletariat  has  been  saved  from  rapid  degeneration  by 
being  steadily  recruited  from  the  countrv.  When  there  are  no  more  farmers,  Europe 
will  go  down  from  depopulation  and  debiUty,  the  fields  wiil  have  been  timied  into 
cattle  ranges,  and  these  into  wild  growth  of  underbrush,  and  this  blessing-bearing 
future  we  are  to  permit  quietly  to  come,  because  the  low  grain  prices  are  f  rofltablb 
to  a  few  manufacturers. 

M.  Kantsky  gives  statistics  showing  the  i)rogross  of  production  in 
competing  countries,  and  notes  briefly  tk^ir  i^els^tive  advanta^^es  in  pro- 
dnctioiL  A  few  paragraphs  will  give  the  general  tenor  of  his  viewB  in 
this  connection : 

Pliny  says  that  the  decline  of  Italian  agriculture  is  attribut-able  to  tl^e  ''Latiftm- 
dium''*  (a  large  estate,  ox  tensive  possession)  This  opinion  is  only  partly  correct. 
The  large  estates  were  not  so  much  the  cause  as  a  8ym])totn  of  the  tuiu  of  agriculinre. 
The  real  cause  was  transmarine  competition — that  is,  Bicilian,  Sardinian,  and  Bgypt- 
ian  grain ;  the  inexhaustible  fruitfulneos  of  Egypt  and  of  Sicily,  the  Ikrms  apangsd 
on  the  Cartbagenian  plan,  and  the  circumstance  that  sea  transportation,  particularly 
ftom  Bicily  and  Sardinia  to  Latium,  was  less  expensive  than  the  nnwieldy  trans- 
portation by  land  irom  Campania,  £truria,  and  even  from  Upper  Italy,  caused  a  flood- 
ing of  Italy  with  a  mass  of  transmarme  grain,  which  so  much  depressed  the  prices 
that  the  Italian  smaU  farmer  could  not  make  farming  pay.  In  ^o^ybius's  time  a 
night's  lodging  and  a  day's  meal  cost  in  the  richest  grain  districts  of  the  Peninsula 
{\n  tbe  Romagua  and  Lombardy  of  to-day)  half  an  ass  (3  pfenalge),  abont  three- 
tifths  of  a  cent,  and  the -Prussian  bushel  (scheffel)  of  wheat  brought  half  a  denarius 
(35  pfennige),  about  7  cents,  while  the  normal  price  was  4  marks  ($1).  This  shows 
that  Italian  grain  had  no  sale.  No  wonder  that  the  smaU  ftrmeEs  disappeared  like 
snow  before  the  sun. 

In  British  India,  until  within  a  short  time,  no  attention  was  paid  to  the  prodnetion 
of  grain,  but  was  almost  exclusively  diroctea  to  the  cultivation  of  rice.  Since  1870, 
however,  the  Qovemmeut  has  made  endei^vors  to  encourage  the  cultivation  of  wheat. 
In  1873  the  export  duties  were  abolished,  and  this  act  resulted,  as  Dr.  Forbes  Watson 
showe  in  his  report  for  1879  to  the  Government,  in  the  production  of  ftom  87,000,000  to 
100,000,000  hectoliters  of  wheat  in  the  provincee  under  immediate  British  rule,  about 
the  Bame  qaantity  as  is  prodnoed  in  the  Unltpd  States  t ;  and,  beai4ee  this,  14,600,000 

*  Verum  confitentilnts,  Jaf{fundia  perdidere  lUiUam  Ja'm  vero  el  prevkndas. 

t  This  is  a  serious  understatement  of  the  production  63f  the  United  Btaten.—  Statis- 
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liectoliten  in  the  states  of  Panlanby  under  British  pn>tection.  This  aceonnt  of  pxo- 
duction  would  be  increased  if  the  Indus  Valley  Railroad  were  completed. 

Canada,  for  the  present,  need  hardly  be  considered;  her  exports  will  only  be  of  any 
account  when  the  Canada  Pacific  Railroad  opens  up  the  rich  lands  of  inner  Canada, 
which  ha^e  hitherto  been  accessible  with  difficulty. 

The  Australian  export  of  cereals  is  small  iu  comparison  with  that  of  the  United 
States  and  of  East  Indies. 

Meantime  Africa  is  becoming  an  important  exporter  of  grain  to  the  world's  market. 
The  fmitfulness  of  Egypt,  this  corn-crib  of  the  ancient  world,  is  inexhaustible  on  ac- 
count of  the  annual  inundation  of  the  Nile.  But  just  this  dependence  upon  the  inun- 
dation makes  the  production  of  grain  a  very  uncertain  one,  and  consequently  the 
amount  of  export  is  fluctuating.  In  1870  the  export  amounted  to  only  14.9^,  in 
1866  12,530,  and  in  1865  only  1/200  ardebs.  In  1879  the  yalue  of  the  exported  grain 
was  over  44,000,000  marks. 

In  Algiers  the  area  of  grain  sown  and  the  exports  of  grain  are  steadily  and  rapidly 
increasing.  The  grain  area  in  1869  was  1,684,000  hectares,  the  yield  10,676,000  meter- 
zentner  (100  kilograms) ;  in  1876, 2,949,000  hectares  produced  18,019,715  meter-zentner. 

We  see  that  the  quantity  of  grain  flooding  the  European  markets  is  increasing  from 
year  to  year.  When  the  projected  Indian  and  American  railroads  are  completed,  and 
those  of  Algeria  and  Central  Africa  open  up  nature's  treasures,  then  the  amount  of 
breadstuff  at  the  disposition  of  Europe  will  be  simply  enormous.  Even  now,  while 
there  is  but  one  competitor  to  be  feared,  the  transmarine  import  is  almost  crushing. 
The  grain-importing  states  of  Europe  require  on  an  average  48,000,000  hectolitera  of 
foreign  grain,  while  in  1881  there  were  114,700,000  hectoliters  to  cover  this  demand, 
68,000  hectoliters  coming  from  the  United  states  alone.  It  is  quite  natural  that  this 
enormous  excess  should  sufficiently  depress  the  prices,  even  in  this  year,  to  bring  the 
farmer  one  weighty  stride  nearer  his  ruin. 

How  can  so  terrible  a  competition  be  withstood f    By  means  of  grain  duties?    The 

f  rain-exporting  states  cannot  expect  much  of  them.  What  good  would  the  duties 
0  them,  since  it  is  not  so  much  the  object  of  these  states  to  keep  at  a  distance  foreign 
grain  as  to  get  rid  of  their  own  surplus. 

The  Austrian,  and  above  all  the  Hungarian,  farmer  is  ruined  as  soon  as  the  Austro- 
Hungarian  gram  export  ceases ;  it  would  not  even  be  necessary  for  the  transmarine 
grain  to  compete  in  Austria-Hungary. 

Besides,  France  and  England  are  not  thinking  of  making  grain  duties  so  high  as  to 
protect  domestic  producers,  since  that  would  ruin  their  industries.  There  remains, 
then,  of  the  larger  states  only  Qermany  in  which  salvation  might  be  expected.  But 
even  in  Oermany  they  can  no  longer  serve  the  farmer.  Protective  tarim  may  have 
the  effect  of  permitting  the  quiet  development,  free  from  extraneous  disturbanoe,  of  a 
crude  industiy,  but  they  cannot  operate  against  overproduction.  Protective  taxiSa 
have  never  yet  had  the  power  to  check  the  downward  movement  of  prices.  For  in- 
stance, the  prices  of  the  following  articles,  upon  which  there  was  in  Austria  a  high 
protective  tariff,  fell  quite  as  much  as  in  other  countries  where  they  were  not  pro- 
tected: 

From  1874  to  1878  iron  ore  fell  from  6  to  2.10  florins,  pig  iron  from  11  to  5.60  florins, 
ordinary  cotton  yam  from  about  200  to  126  florins,  cotton  i^oods  frt>m  200  to  128  florins, 
linen  goods  from  140  to  105  florins,  glass  from  40  to  24  florins,  Slc, 

IVuIy,  it  would  be  a  very  high  protective  tariff  that,  in  the  face  of  the  neat  over- 
production of  grain,  as  shown  above,  would  keep  transmarine  grain  from  tne  German 
market,  j^articularly  as  the  cost  of  production  in  Germany  as  compared  with  that  in 
America  is  very  great.  According  to  an  estimate  before  us,  it  cost  8.92  marks  to  raise 
a  zentner  of  rye  in  1876,  near  Leipzig,  in  one  of  the  best  regions  of  Germany :  and 
this,  too,  in  a  good  year  when  there  was  a  yield  of  15.4  Berun  scheffel  (bushel)  per 
Prussian  morgen  (acre) ;  on  an  average  the  yield  is  12  scheffel  per  moigen,  the  cost  of 
production  10.88  jnarks  per  zentner.  In  bad  years  the  price  of  rye  rises,  but  the  cost 
of  production  is  proportionately  high.  In  Eastern  Germany  it  costs  less  to  raise  xye, 
about  7.5  marks  per  zentner;  but  the  average  price  during  the  latter  years  was  only 
5.5  marks.  The  protective  tariff  should  therefore  be  high  enough  to  raise  the  price  of 
rye  by  from  30  to  40  per  cent.,  that  the  farmer  might  mSke  expenses. 

But  could  the  industries  bear  such  a  weight  f  If  capital  is  strong  enough,  or  rather 
if  the  laborer  is  too  weak,  so  that  the  wages  are  not  raised  accordingly,  then  the 
laborer  will  retrench  still  further  in  consumption,  if  this  is  still  iK>s8i]3e,  or  he  will 
starve,  if  in  his  desperation  he  shall  not  attempt  by  unlawful  means  to  get  hia  bread, 
or  if  the  money  wages  should  become  higher  the  actual  wages  would,  however,  remain 
the  same. 

Bv  such  means  as  grain  taiiffi  so  mighty  and  revolutionary  a  movement  as  is  called 
forth  by  transmarine  competition  cannot  be  banished.  There  are  those,  and  their 
numbNBr  is  increasing,  that  think  noticing  frirthercan  be  done  but  to  leave  the  sup- 
plying of  Europe  witn  cereals  to  America ;  that  the  European  farmer  must  do  as  the 
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Italian  fiarmer  did  before  him,  i.  e.,  pass  from  agricnltme  over  to  stock-raising.  It  is 
only  the  legal  representatives  of  tbe  large  estates  that  talk  after  this  fashion,  for  the 
transition  to  feed-growing  will  be  the  death  blow  to  the  small  farmer,  particularly  in 
places  where  there  are  no  parish  meadows. 

The  proprietors  of  large  estates  in  all  oonntries  of  Western  Europe  are  about  to 
follow  the  advice  f|^i ven.  It  was  first  followed  in  England,  where  the  imports  of  grain 
since  the  repeal  ot  the  com  laws  have  offered  uncomfortable,  competition.  During 
the  nine  vears  from  1H70  to  1879  the  agricultural  area  of  Great  Britain  became  less 
by  400,000  acres,  while  the  areas  of  meadows  and  pastures  increased  6^800,000  acres. 

M.  Kaatsky,  in  seeking  a  remedy,  considers  at  some  length  the  ad-' 
vantages  of  competing  countries  in  <^  immeasurable  tracts  of  virgin  and 
exceedingly  fertile  soil"  and  the  disadvantages  under  T^hich  European 
oonntries  labor.  One  of  these  is  the  assumption  of  a  constantly  dete- 
riorating climate,  fluctuating  from  extremes  of  moisture  and  drought, 
due  to  the  destruction  of  forests,  the  diminution  of  areas  of  natimd- 
water  reservoirs,  swamps,  lakes,  &c.  He  quotes  the  Austrian  Social 
Science  Monthly  as  to  Hungary : 

The  climate  of  Hungary  is  not  constant  like  that  of  England.  Hungary  suffers 
from  the  extremes  of  dry  and  wet  years,  and  therefore  is  obliged  to  deplore  many  a 
crop  failure.  In  the  seventy-five  years  preceding  1864  there  were  twenty-two  crop 
failures,  nineteen  from  drought  and  three  from  excessive  wet  and  cold.  The  shortage 
in  the  crop  of  1863  was  estimated  to  be  126,000,000  gulden.  Crop  failures  are  becom- 
ing more  and  more  frequent. 

He  canvasses  the  comparative  cost  of  producing  wheat  in  Americaand 
Europe,  and  concludes  that  in  this  country  the  cost  is  5.65  francs  per  hec- 
toliter, and  in  France  18.42  francs.  He  makes  tbe  cost  per  day  for  feed 
in  fattening  an  ox  1.03  francs  in  France,  and  in  Texas  only  seven-hun- 
dredths  of  a  franc;  for  sheep,  twelve-hundredths  of  a  franc  in  France, 
and  two-hundredths  in  Texas.  With  this  advantage  the  Texan  farmer 
must  grow  wealthy  while  the  French  fanner  is  consuming  his  capital. 
Another  advantage  in  America  is  political.  While  in  Europe  three 
million  able-bodied  men  are  taken  from  the  plow  and  wofkg&ops  into 
the  military  service,  ^^  the  land  forces  of  the  United  States*  amount  to 
only  27,500  men.  While  in  Germany  one  per  cent,  of  the  population  do 
military  duty,  only  one-hundredth  of  one  per  cent,  serve  as  soldiers  in 
the  United  States."  In  the  grain  region  the  American  farmer  pays  at 
the  most  1  mark  taxes  per  hectare,  in  many  States  (as  in  Texas)  only 
28  pfennigs  per  hectare ;  the  Austrian  farmer,  on  the  other  hand,  at 
least  5  marks,  and  the  French  farmer  20  marks.  Among  other  advan- 
tages he  mentions  the  homestead  laws  and  improved  transportation 
facilities  by  land  and  sea.  He  notes  the  fact  that  iron  supplemented 
wood  in  ship  construction,  and  now  steel  is  taking  the  place  of  iron ; 
that  vessels  are  built  longer  and  longer;  that  instead  of  1,500  to  1,800 
tons,  they  now  measure  5,000  tons,  without  increasing  the  number  of 
men  required  for  handling  the  freight.  He  considers  the  question  of  a 
remedy  in  the  following  words : 

Tbere  are  two  ways  in  which  transmarine  grain  competition  can  be  combated: 
either  it  must  be  made  more  expensive  or  the  expenses  of  grain  production  in  Europe 
must  be  reduced.  There  is  no  third  way  while  fi^  competition  lasts.  Making  trans- 
marine provisions  more  expensive  is  quite  simple — ^we  need  but  lay  a  duty  on  them. 
But,  as  we  have  shown,  such  artificial  appreciation  will  operate  in  favor  of  the  Gov- 
ernment only.  We  must  therefore  endeavor  to  enable  the  European  farmer  to  produce 
as  cheaply  as  the  American  does.  Reduction  in  the  cost  of  production — that  is  the 
solution  of  the  agrarian  question.  But  it  cannot  be  solved  by  reducing  the  wages  of 
labor ;  some  would  think  that  would  be  like  the  logic  of  the  man  who  opened  his 
main  artery  in  order  to  feed  himself  with  the  blood. 

Above  we  mentioned  the  cheapness  of  transportation*    Why  cannot  we  effector  hat 
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the  f^raoeert  have  done  only  in  ftnotlier  wftyf  Why  not  tftlionAliM  the  mlroadsf 
It  18  absoiatelY  neoedsary  to  tednoe  our  Btsnding  9tmj}  then  the  national  debtconkl 
be  paid  off.  Yet,  more  HeaTily  than  the  interest  of  the  national  debt,  the  high  farm 
rents  oppress  the  European  farmer. 

The  Htftte  mnst  enable  the  farmer  to  pass  from  his  pxMent  system  of  petty  fanning 
to  improved  fhrmlng  on  a  lafy^er  soaie.  This  ean  be  best  accomplished  by  reTiying 
8ti{  tubly  to  present  circnmst ances  the  old  system  of  parish  property.  The  state  would 
have  to  fhmish  the  land  stocked  and  equipped  on  the  most  improved  plan.  The 
mauApfement  to  be  left  to  a  man  elected  by  the  parishioners,  who  is  a  scientificaUy 
educated  agronomist  anthorized  by  the  Government.  Every  parishioner  would  be 
obliged  to  work  fbr  a  certain  numoer  of  days  in  the  year  on  tne  parish  farm.  The 
proceeds  of  the  property  would  so  toward  paying  state  and  parish  taxes,  thus  saving 
the  fanner  a  casn  outlay.  The  farmer  would  certainly  much  prefer  to  pay  his  taxes 
in  work  \o  l>AyinjHf  in  cash.  If  there  is  a  surplus  over  all  expenses  in  the  property, 
that  Sutplds  is  divided  eqttaUy  among  the  parishioners.  By  this  arrangement  the 
poorest  would  be  benefited  most  and  the  rich  wonld  suffer  no  loss. 

In  order  that  onr  climate  may  be  improved,  the  woods  mnst  become  national 
property.  Of  course  we  do  not  mean  that  the  Government  shall  have  any  other 
control  over  the  woods,  as  well  as  over  railroads,  than  to  iterate  for  the'pnblic 
weal. 

Now,  as  to  improving  the  productiveness  of  the  soil  without  great  expense;  and 
thtA  is  the  most  difficult  ptbblem.  How  ean  the  cheapest  mannre  be  obtained f  The 
larger  towns  and  cities  annually  fhrhish  great  quantities  of  manore;  but  this 
rsdounds  to  the  benetlt  of  their  immediate  neighborhoods,  since  transportation 
inorisases  too  much  the  cost  of  manure.  Measures  must  therefore  be  devised  by 
whioh  the  products  of  the  soil  can  be  consumed  nearer  the  destination  of  the 
manure — in  other  words,  the  industries  must  be  transferred  to  the  flat  country. 
That  this,  in  cox^ unction  with  the  other  measures  proposed,  would  check  American 
competition  iA  evident.  This  manure,  now  washed  into  the  rivers^  and  serving  no 
purpose  except  to  make  the  water  impure,  would  raise  the  yield  to  such  an  eSent 
that  4-merican  exhaustive  flirming  could  be  fthatply  competed  With,  partionlarly 
since  this  measure  would  result  in  permanent  benefit,  enriching  the  soil  Withont 
loss,  since  the  solnble  mineral  matters  are  given  back.  In  the  mean  time  American 
a^enltnre  will,  after  one  or  two  generations,  be  ruined  by  the  exhaustion  of  the 
soil. 

Only,  then,  when  all  that  we  have  demanded — the  remove  of  the  industries  to  the 
fiat  country,  the  nationaliisation  of  railroads  and  forests,  the  general  establishment 
of  parish  properties,  the  reduction  of  the  army  bud§[et  and  of  the  interest  on  hypoth- 
ecated lands — only  then  will  the  surplus  of  America  no  longer  affect  the  ruin  of 
European  agriculture,  but,  in  case  of  short  crops,  cover  the  deficit  and  convert  a 
curse  iuto'  a  blessing.  But  if  lazy  routine  and  narrow-minded  private  intelMt 
shoiiid  prevent  these  far-reaching,  radical  measures;  if  those  in  power  shotild  be 
content  with  destroying,  by  means  of  grain  duties,  the  industries  which  oonsmne 
the  products  of  agriculture,  or  if  they  should,  in  order  to  get  cheap  bread  fbr  the 
industrial  workifien  and  to  get  low  wages  for  the  industries,  expose  to  laisser  faire 
the  best  markets  of  the  industries,  i.  0.,  agriculture,  then  European  agriculture  will 
be  destroyed,  Europe  will  become  a  6t6nj  waste  like  Sicily  and  Asia  Minor^  or  be 
covered  over  with  underbrush. 

GATELLIER  PN  CHEAP  FERTILI^AtlON. 

A  tn»ati8fe  of  E.  Gittbllier  considers  thii  effect  of  compietition  on  Ft^neh 
agriculture,  particniarly  the  means  of  successfully  meeting:  it,  and  fe^- 
peciiilly  by  cheapening  thie  cost  of  fertilizers  essential  to  profitable 
yields.    He  says  of  the  relative  expense  of  production : 

Se<*in|ir  the  dinastrous  situation  in  which  our  wheat  interests  are  placed  by  tbe 
American  wbeat  competition,  I  have  been  led  to  inquire  into  the  reasous  why  Ameri- 
cans raise  wheat  cheaper  than  we  do.  I  have  discovered  that  the  principal  of  these 
reasdUB  is  that  while  with  ns  there  is  an  indispensable  outlay  for  fertilizers  they  can 
be  dispenserl  with  in  the  virgin  soil  of  the  New  World.  Therefore,  if  we  could  dimin- 
inh  the  expense  of  fertilizers  without  impairing  our  crops,  and  at  the  same  time  aim 
to  obtain  the  maziraum  of  production,  the  consequence  would  naturaily  be  a  very 
.sensible  intproveraent  in  our  situation.  FOr  that  purpose  I  have  proposed  to  the 
.igri cultural  society  of  Sfeaux  to  investigate  the  prices  for  farm-yard  manure. 

With  regard  to  expenses  in  proportion  to  the  harvest,  such  as  harvesting,  thrash- 
iaj<,  housing,  and  taking  to  market,  there  is  not  a  great  difference  between  oiirs  and 
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tboae  of  America,  taking  into  consideration  the  qnantities  barvcsted  on  each  Hide. 
However,  it  may  be  possible  to  redoce  to  some  degree  oDr  expense  of  liarvestiug  by 
making  ose  of  improved  reapers. 

As  to  the  general  expenses,  rent,  plowing,  sowing,  we  find  that  the  costs  of  ctilti- 
vatioA  are  }eaB  in  America  beoanse  plowing  is  not  so  deep,  and  horses,  as  ^ell  as  tboir 
feedy  ar^  cheaper ;  and  sowing  is  less  expensive  in  America  because  wheat  is  not 
nearly  so  dear  as  in  France. 

There  is  a  great  difference  between  America  and  onr  country  with  rei;ard  to  rents 
and  taxes.  But  rente  depend  upon  the  supply  and  the  demand.  It  is  well  lUHlerstoOd 
that  if  our  farmers  cannot  compete  with  American  farmers  the  rents  will  full ;  but  it 
is  not  in  this  way  that  we  look  for  a  fall,  as  that  would  be  injurious  to  our  national 
wealth.  As  to  taxes,  if  there  is  a  great  difference  it  is  because  America  draws  from 
duties,  and  not  ftom  the  land,  the  resources  necessary  to  defray  public  expenses, 
whilst  with  us  the  government,  and  especially  the  departments  and  the  counties, 
draw  a  part  of  their  resources  from  taxes  levied  on  the  soil,  about  15  francs  per  hec- 
tare. It  is  for  the  officers  of  the  government,  and  not  for  the  farmers,  to  cause  a 
reduction  in  this  respect. 

EXPORTS  OF  AGRtOULTUEE. 

The  exports  of  agricaltural  products  have  been  about  four-fiftbs  pf 
the  total  exports  of  the  United  States.  In  the  early  history  of  the  for- 
eign trade  the  proportion  was  largest,  above  four-fiftlis,  but  the  quantity 
was  very  small.  In  1820  it  had  attained  a  volume  of  only  $41,657,673. 
The  largest  flgtlre  hitherto  reached  was  in  1881,  $730,394,943.  In  1870  it 
had  only  half  that  volume.  Immigartion  and  farm  machinery  account 
largely  for  this  marvelous  increase. 

The  proportion  is  gradually  declining,  while  the  actual  quantity  is 
increasing.  t)uring  the  last  ten  years  the  percentage  of  agricultural 
exports  averages  only  ,78  per  cent.  This  is  because  the  exi)orts  of 
manufactured  products  have  increased.  In  1820  the  quantity  waia  insig- 
nificant, only  $10,025,967,  or  9.4  per  cent  In  1882  it  was  $181,019,913, 
or  14.69  per  cent,  of  all  exports,  and  eighteen  times  as  much  in  value. 

This  ii  a  change  in  the  direction  of  enduring  prosperity.  A  natiOh 
that  exports  permanently  the  raw  products  of  agriculture  will  not  at- 
tain the  highest  prosperity.  It  is  not  desirable  to  bend  all  the  agricult- 
ural energy  of  a  vast  district  to  the  production  of  wheat,  the  market 
for  which  shall  be  contingent  upon,  first,  five  thousand  miles  of  trans- 
portatiori,  and  second,  the  meteorology  and  the  labor  of  foreign  coun- 
tries. We  shall  be  permitted  to  export  a  wheat  surplus  on  condition  of 
underbidding  the  world,  including  the  ryots  of  India,  in  price,  mainly 
to  enable  foreign  manufacturers  to  undersell  our  own  in  the  textile  mar- 
kets of  the  world,  and  thus  reduce  the  home  demand  for  onr  cereals, 
which  is  nine  times  as  large  &s  the  foreign.  We  should  manufacture 
our  cotton  at  home,  eat  our  wheat  and  corn  at  home,  and  sell  any  sur- 
plus in  the  form  of  meat,  butter,  and  cheese,  thus  giving  enipl«yment 
to  surplus  labor,  making  a  market  for  raw  products,  and  reducing  the 
cost  of  transportation  to  distant  markets. 

Wheat  production,  as  developed  in  the  Northwest  and  on  the  Pacific 
coast,  is  inconsistent  with  the  practice  of  scientific  agriculture,  incom- 
patible with  rotation  or  any  practice  of  progressive  husbandry,  and 
will  only  be  a  temporary  resource  of  pioneer  necessity,  it  is  destruc- 
tive of  all  ideas  of  improvement  or  progress,  social  and  moral.  It  is 
not  necessary  to  say  that  it  destroys  fertility,  though  it  tends  in  that 
direction.  It  does  rapidly  reduce  the  yield,  andrenders  crops  uncertain, 
or  failures  in  uupropitious  seasons,  by  neglect  of  cultivation  (or  super- 
ficial scratching  called  by  that  name),  and  the  consequent  growth  ol 
weeds,  which  take  ponsession  of  the  fields  and  ciioke  the  grain,  so  that 
the  wheat  and  tares  are  unable  to  grow  together  till  the  harvest,  be- 
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cause  the  wheat  is  obliged  to  succnmb  before  the  harvest.  The  old 
story  told  by  superficial  a^icnltural  writers,  and  gladly  re-echoed  by 
foreign  farmers,  that  the  soil  has  been  exhausted  by  wheat,  is  not  true. 
The  Genesee  valley  can  produce  nearly  if  not  quite  as  large  wheat 
crops  as  ever,  and  Iowa  or  Nebraska  soil  cannot  be  "  exhausted '^  by  a 
few  successive  wheat  crops.  It  is  the  man  of  the  farm,  his  defective 
plan,  which  is  want  of  system,  and  not  the  soil,  that  is  at  fault;  and 
abnormal  export  of  wheat  is  the  ignis  fatuus  that  lures  him  on. 

The  value  of  agricultural  exports  of  the  past  year  (1SS3)  is  greater 
than  those  of  any  previous  years  except  1880  and  1881.  The  valae  of 
manufactures  exported  was  absolutely  greater  than  th^t  of  any  pre- 
vious year.  It  is  a  hopeful  indication,  as  the  prosperity  of  the  Ameri- 
can farmer  depends  upon  that  of  American  producers  in  other  indus- 
tries, and  not  upon  the  prosperity  of  foreign  manufacturers.  The  fol- 
lowing statement  of  progress  in  exportation  is  from  the  records  of  the 
Bureau  of  Statistics  of  the  Treasury  Department: 


Yean. 

Valne  of  «r- 

portoof  do- 

mestio  mer- 

chaiidiae. 

Value  Of  ex- 
ports of 
prodacts  of 

agriculture. 

Valae  of  ex- 
ports of 
merohandise 

other  tfian 
products  of 

domestio 
agxiooltuie. 

Per  cent  of 
products 
ofagri. 
cnltiire. 

1820* 

$51,683,640 
58,524,878 
111,660,561 
134,900,238 
816,242.428 
455.208,841 
478,115,292 
476,421,478 
575, 227, 017 
633,339,368 
550,237,638 
504, 917, 715 
632,080,854 
605, 749, 930 
600,588,742 
823, 946, 353 
883,925,947 
733,239.732 
804,223,682 

$41,657,678 
48.005,184 
92.548,067 
108,605,713 
256,660.972 
861,188,483 
868,466,011 
868,796,625 
446,900,004 
501,371,501 
430, 806. 570 
456,118,515 
450,784,148 
536,192,878 
546,476,708 
685.861,091 
730,394,943 
552,219,819 
619,269,449 

19^112,494 
26,294.630 
59,681,451 
94,019,858 
109,649,281 
107,624,853 
128,827,018 
131,967,867 
128,931,068 
188,804,200 
178,246,706 
159,657,057 
158,062,089 
137,085^262 
153,581,004 
181, 010, 913- 
184,954,183 

80.66 

1830* 

83L  18 

1840* 

83l98 

I860 

801 51 

1860 

1870 

8L14 
70l34 

1871 

77  07 

1872 

77  41 

1873 

77  69 

1874 

79L16 

1875 

7&95 

1876 

76L67 

1877 

72.63 

1878 

77.07 

1879 

78w  12 

1880— 

83.25 

1881 

82.63 

1882 - 

1883 

xoow...... • 

75.81 
77  OO 

*  Year  ended  September  30. 

The  proportions  of  exports  by  classes  of  industry  for  the  past  two 
years  are  as  follows: 


P«)diicts  of- 


1882. 


Value. 


Percent 
of  totaL 


1883. 


Value. 


Percent 
of  total. 


Aericnitnre 

Manufactures 

Mining  (including  mineral  oils) 

Forestry -• 

The  fisheries 

All  other  commodities 

Total 


$552,219,819 

103, 132, 481 

66. 278. 887 

0,138,934 

6, 107, 752 

6,271,850 


75.31 

14.07 

7.67 

1.25 

.85 


$619,269,449 

111,890,001 

51,444.857 

9. 976. 143 

6,276,375 

6,366,807 


733, 239, 732 


loaoo 


804, 223, 632 


77.0(1 
13.01 
&40 
L24 
.78 
.67 


100.00 
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Vnlue  of  products  of  domestic  agricnllnre  exported  from  the  United  States  toforcitju.  conntiHcs 
during  the  years  ending  June  30,  188*i  aitd  1883. 


Aiiimalfi,liTiiig: 

tiogfi 

Hoi-ned  ciittle , 

Hor»es 

Mules 

Shcop 

All  othorti,  and  fowla., 

BoneH  and  bone-dust 

Dread  snd  broadstnffs: 

Bftjloy 

Bread  and  biecnit^. . . . 

Indian  corn 

Indian  ooi-n-meal 


Oato. 


Kye. 

live-Hour 

^V•beat 

Wheat-flour 

Other  mnall  ifrain  and  pulse 

Maizcna,  farina,  and  all  other  prepaintiona  of  breadstuffs  used  as  food. 

Cotton,  unnianufacture<l 

Fruita: 

Applea,  dried . 


Apple*!,  jn-een  or  ripe . 

Other  ftTiit,  green,  ripe,  or  drie<l . 
rreflerred,  in  cans  or  otherwise. . 


Cflno. 

Hair,  unmanufactared 

Hay 

H  einp,  nnmannfactured 

Hides  and  skins  other  than  fur. 

Hops 

CHlcake 

Oils,  animal: 
Lartl 


Keat*8-foot  and  other  animal.. 
Oils,  voKetable : 

Cotton-Heed 

Linseed.... 

Proriftlons: 

Bacon  and  hams 

Beef,  fresh 

Boef,  ealle«l  or  cured ».. 

Butter 

Cheese 

roudcn«e<l  milk 

Ks[K? 


I^ard  - 

Meats,  preserved 

Mutton,  fresh 

rork 

Onions 

Potatoes 

Other  vegetables,  raw,  prepared,  or  preserved . 


Rice. 
Seed: 

Cotton 

Clover,  timothy,  garden,  and  ail  other. 

Susar.  brown 

Tallow 

Toliacco,  leaf 

xVax(l>ee8*) 

Wine 

Wool,  nnmannfactured 

Uumnuiifactnrod  articles: 

Blaildors 

BrlNtles 

Broom-corn 

Bulbs 

Caniorps 

Cotton,  in  srrd 

Cottou,  short 

Feathero,  ci-ude 

nax,  tow  of    

Grasaes  and  flowers 

Uonev,  uust  rained 

Hoofs 

Horns  and  horn-tips 

Mohair 

23  A— 'S3 


Dottan. 

Dollars. 

.lUO,  651 

272,516 

7, 800. 227 

8, 341, 431 

470, 183 

475,806 

320,  lao 

486,560 

603,  778 

1, 154, 856 

25, 147 

58,099 

41,21i6 

59,103 

ir.i.57r. 

2fl»,  137 

781,  2«2 

82J),  281 

28,  M.'>,  810 

27, 756, 082 

WW,  201 

980,798 

208,  ;mo 

2:W,  843 

04C,  08« 

1,  C57,  9^)8 

28,  :.w 

25, 070 

]12,02fl.71S 

119,870,:t4l 

36,  :i75,  O.'W 

54, 824,  459 

664.687 

507. 012 

655. 142 

987, 829 

199,812,644 

247, 328, 721 

228,  045 

786,  WK) 

r.{9,  W3 

1,  085, 230 

:)22.  220 

447, 305 

6,-il),  68 1 

686.517 

4U.  274 

62.  210 

2rt7,  643 

438,807 

190, 170 

261,  614 

21 

70 

1, 449, 737 

1,220.158 

1,456,786 

5,616,370 

6, 302, 828 

6, 061, 099 

434, 124 

353,184 

53,736 

04, 405 

330,  260 

216.779 

35,  070 

34,  168 

40,  675. 774 

38.155.9.-i2 

6,  768,  881 

8,:{42,331 

3.  902.  656 

3, 742,  282 

2,  804,  570 

2,200,065 

14, 058,  975 

ll.i:U,5i«J 

200,  490 

180,  .505 

28,  262 

7n,0«» 

28, 975,  im 

26, 018. 048 

4. 208,  008 

4, 578, 002 

131,641 

188,172 

7,  201.  270 

6, 192, 268 

61,209 

44, 074 

411,816 

428,478 

300,  891 

222, 124 

10,109 

8,679 

114,083 

4, 104,  017 

4,  251 

4,015,798 

19,067,721 

32,325 

67,909 

37, 327 

6,906 
12,180 
170, 137 
10,834 
271,503 
4,384 


I 


16, 476 
120 
2. 655 
10,  082 
16, 505 
35,  622 
309 


108,  404 

4,3n,'919 

148. 957 

3, 248. 749 

19,438,060 

17,  004 

77.  280 

22,114 

6, 115 

10,053 

173,468 

332 

359,446 

1,256 

375 

6,812 


27,826 
36,594 
54,374 
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^T  n  nmnu fuel  nrod  articles— Continued, 

T^futAofall  kinds 

Vlantfl  }uid  treea 

Iteniiets.., 

Kioc-root. 

Silk,  raw 

Toascb 

Tine-cuttings  (i 
Mannlactured  articles: 

Blood,  prenarcxl 

Butter,  iiuitolion 

Cider 

Cotton-seed  meal 

Cotton -seed  foots 

GlucoHO  (^pe  sugar) 

Glue,  liquid 

Grease  not  elsewhere  specified 

Grease,  pul (>.... 

Honey,  strained 

Horn  strips  and  horn  waste. 

Linseed  meal. 


Halt. 

MlUfecd 

Oil-cake  meal 

Oils:  oleomargarine  (the  oil) 

Olive  butter 

Poultry,  dressed 
Silk  waste  and  noils 
Sirup 
Soap  stock 
%Sucar  beet. 
Tallow  scraps. 

Total  valne  of  exi>orts  of  agricultural  producU i    552, 219, 819  i      619,  ^  449 


THE  DAIKY. 

The  milk  yield  of  cows  of  the  different  breeds,  and  of  the  same  breiHl, 
is  so  various  that  few  pealize  how  low  the  average  is.  The  effect  of 
improvement  by  breeding,  selection  of  individuals,  and  feeding,  makc^^ 
the  range  of  yields,  between  neglected  runts  and  the  select  few,  veo' 
great.  In  the  best  dairy  districts  this  range  is  wide  enough,  yet  a  true 
average  yield  per  cow  for  dairy  States  is  more  than  twice  as  much  as 
the  average  of  certain  States  in  which  dairying  is  almost  unknown. 

Then  the  uses  of  milk,  the  products  made,  are  many,'  and  in  varying 
proportion  in  different  districts  and  States.  In  half  of  the  country 
cheese  is  a  product  scarcely  known.  In  a  few  States  butter  making  is 
an  important  industry;  in  others  merely  an  incident  of  farm  practice^ 
in  others  still,  made  only  by  a  lew  farmers  in  an  unskillful  way.  Near 
large  cities  the  supply  of  fresh  milk  and  cream  for  daily  consumpiion  in 
families  almost  monopolizes  the  milk  i>roduction  of  farms.  In  the  South 
the  farmers'  consumption  of  milk  as  food  is  the  largest  ])roportiou  of 
the  whole.  These  facts  show  how  divei'se  the  rat«  of  yield  and  the 
uses  in  consumption  are. 

Thus  the  irrepressible  statistician  of  the  iVdh^y  convention  ha^  a  flehl 
rich  in  possibilities  for  exaggeration  of  the  products,  the  value,  and  the 
importance  generally  of  the  dairy  interest.  The  aggregates  are  snJli- 
ciently  large  to  satisfy  a  reasonable  ambition  for  ''big  figures,"  and  it 
is  proi)Osed  here  to  obtain  a  cool  and  deliberate  judgment  of  the  real 
status  of  this  industiy. 
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First,  the  number  of  cows  is  the  foundation  fact  for  consideration. 
The  several  census  enumerations  make  the  following  figures: 

1850 6,385,094 

1860 : 8,585,7:^^1 

1870 8,935,:33!^ 

1880 12,443,120 

The  period  between  1860  and  1870  was  not  favorable  to  increase  of 
cattle,  and  other  causes  prevented  a  full  enumeration  in  1870^  yet  these 
figures  approximate  the  real  numbers  of  the  years  named.  The  cows 
of  villages  and  towns,  those  *'not  on  farms" — are  not  included,  lu- 
cluding  these  with  the  increase  since  1880,  a  round  estimate  of  fourteen 
millions  of  cows  which  are  kept  primarily  for  their  milk  would  be  a  rea- 
sonable approximation  to  the  actual  number. 

^*ext,  it  is  desirable  to  find  out  how  much  milk  is  obtained  for  human 
sustenance.  In  this  inquiry  the  census  brings  to  its  aid  a  record  of  but- 
ter and  cheese  made,  and  nothing  more,  as  far  as  1850  and  1860  are  con- 
cerned. The  cheese  factory  was  unknown  until  late  in  the  second  decade, 
and  the  milk  sold  for  family  use  was  not  reported.  It  was  a  compara- 
tively small  item.  The  farm  consumption  for  family  use  was  larger.  In 
1870  the  factory  statistics  were  included  in  the  manufactures.  In  ag- 
gregating production  the  butter  and  cheese  can  easily  be  ma<le  equiv- 
alent to  milk  and  added  to  the  milk  sold.  Still,  there'is  one  element  in 
the  total  milk  production  unreported — ^the  amount  constimed  on  the 
farm.  In  explaining  results,  therefore,  the  milk  taken  as  food  in  the 
fanner's  family  must  be  considered,  as  an  addition  to  the  average  given, 
and  a  small  further  allowance  be  made  to  the  results  for  1850  and  1860, 
on  account  of  the  milk  sent  for  city  consumption. 

Xumher  of  cows  on  farms  and  products  of  farm  dairieSf  returned  by  census  of  1880. 


states. 


1880. 


tMIlchcows.         Milk. 


Miiiatt 

N4*w  Haujpabire . 

Venuout 

Miwsatibuaetts... 

Khoite  lalaiid 

Couuectivut 


New  England  Group. 


XiMV  York    ... 
IVDiitfylvaiiia. 


North  MuUUe  Group. 


IVUwi 


Af.rMaii.I. 
ViruiuiH.. 


8oulh  lUUhllo  (iroiip . 


X  'f  f  Ji  rMioIina  . 
."SfUih  (.'urotiiia  . 

<  Jr<H  iia 

Kloii<Ia 


Soiitli  Atlanlic  Groiij) . 


15(),  845 
90,564 

217,  033 

150,435 
21,460 

110,319 


746,656 


1, 437,  855 
152,  078 
854,156 


!,  444. 089 


27.284 
122,007 
243, 061 


303,  252 


2.{2, 133 
130,881 
3iri,073 
42,  174 


A  la  I  Mill  a... 

LoiiiHi.iiiii  .. 
Tt>'.aH 


729,  2(5 1 

271,473 
2GS,  178 
14U,  454 
606, 176 
240. 407 
3(i3,  900 


GuU'aiKl  South  Group i    1,845,558 


OaUons. 
8, 720, 783 

5,  739, 128 

6,  526, 550 
28, 062, 053 

3,831,706 
12,  289, 893 


Batter. 


Pottnds. 

14, 103, 966 
7, 247, 272 

25, 240, 826 
9, 655, 587 
1,007,103 
8, 198,  995 


Cheese. 


Povnd*. 

1, 167, 730 

807,070 

1,545,789 

829, 528 

67, 171 

820. 195 


61, 771, 013  I      65, 458. 749  j      5, 243, 489 


231, 965, 533 
15, 472, 783 
3^  540, 510 


283, 978, 856 


111,922,423 

9,  513, 835 

79,336,012 


8,  302,  500 

6<?,51H 

1,008,680 


200,772,270  1      9,437,704 


1,132,434  i 
4,722,944  i 
1,224,400  I 


1,876,27:.  I 
7,485,H71 
11,470,923  I 


",  079, 847 

~446/708"' 
257, 186 
374,  64:. 
40,907 


20. 8:U},  069  I 

~7^2r2r5or' 

3,1110.851 

7, 42  i,  48:. 

353,  \Mi 


1,712 
17,  4i<5 

K'..  5;;:. 

104.6Ji3 

57.  3>n 
ir>,()is 
li».  i:.i 
2, 4or, 


1,119,506         18,  IKO,  099 


267,3^57 
427,492 
256,  241  I 

l,296,8l'6 
316, 858  1 

1,000,705  , 


94,  i»:.:. 


7,007,710 
?,45i,  ti:.'  . 
916,0*9  I 

13,899,320  ! 
7,790,013  , 

17, 880, 309 


14.t3I 
4. 2:ui 
7,618 

5X.  400 

9i*,  740 


3, 571,  579         55, 044, 167 


200. 455 
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Arizona 

Dakota 

Distfiot  of  Colunbia 

Idaho 

Montana 

Kew  Hezioo 

Ut«h 

Wyoming^ 

Boeky  Moanttain  Group 

United  States. 


Number  of  huUer  and  cheew  factories^  products  madcy  and  their  vaUiBf  aaceriained  by  census 

of  manufactures^  1880. 


States  and  Territories. 


Arizona 

California 

Colorado 

Connectiout 

Dakota 

Delaware 

Diatriot  of  Colambia 

Idaho 

Illittoie 

Indiana..... ••••••-•> 

Iowa 

Kaneaa 

Kentucky 

Maine 

Maryland 

MaseaehnaettB 

Mlehlgan 

KinBiMota 

Missonzl..^ 


All  factories. 


Number.  1     MUk  used. 


21G 
2 
IG 

4 

:i 
1 

6 

2S5 

49 

244 

48 

8 

41 

14 

22 

74 

27 

30 


Vound^. 

184, 

57,471, 

C67, 

10,C21, 

125, 

621), 

1, 825, 

1. 01>8i 

316.  Clfi, 

20,  82C, 

181,  «.^r>, 

7, 980. 

1, 27G, 

7.  0*37, 

5,  821 

le,  C71, 

35, 161, 

6.424, 

9,186. 


Cheese  factories. 


Cheese  made. 


PountU. 

17,700 

1, 154, 121 

64,500 

201.820 

700 


97,000 

4.077.2iW 

1. 153, 714 

2.302,930 

701,384 


777,365 


1,008.943 

8,201,788 

463,191 

550,265 


Value  of 
products. 


DcUar*. 

C.  195 

122,967 

8.381 

19,762 

149 


]2,5S5 

4ra.i78 

1I1,06I> 

•J15. 729 

70.247 


73^94:: 


99^207 
292,971 
41,618 
54.212 
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All  factoriea. 


StMes  and  Teiritoriee. 


I 


I 


Cheese  factoriea. 


I  Number. 


MoDtAoa 

Nebraska 

Nevada 

New  HampHkire . 

New  Jersey 

NewTork 

North  Carolina.. 

Ohio 

Oregon 

Pennsylvania 

Tennessee 

Utah 

Vermont 

Virginia 

'Waahingt4>n 

West  Virginia... 
Wisconsin 


Milk  used,     jchceseraade.!    ^.^"f^tf. 


Total. 


3 

21 
2  ■ 
2  I 

11 
,652  I 

'^  \ 

452  I 

24  ! 

140  i 

'i  I 
11  ' 
85! 

4  > 


414  1 


470, 000 

4, 443,  m. 

87,5D0 

2,  530, 868 

0,  083. 992 

1,  385, 333, 504 

19,000 

325,527,447 

3,467,942 

98,218,237 

108.000 

1,645^985 

48,440,401 

964,500 

1,684.860 

987,929 

181,841.161 


Pounds, 
:!4.500  > 
273, 606  I 


DoUart. 

4.660 
26,077 


8,962      2,747,427.449 


36,400 

10,920 

108,722,852 

8,720.490 

i7.808,i9i 

1,361,124 

146,534 

18,548 

6, 087, 805 

487,629 

9,000 

900 

140,022 

18.974 

4,675,841 

389.956 

20^000 

2,600 

70,000 

7,000 

90.687 

10.238 

16,806,994 

1.840.860 

171.750,406 


13,901,221 


States  and  Territories. 


Batter  factories. 


Butter  and  skim  cheese  fhotoiies. 


'  Butter  made. 


AriEona 

Califomia 

Colorado 

Conneoticut 

Dakota 

Delaware 

District  of  Columbia  . 

Idaho 

niinols 

Tndln.p<t 

Iowa 


Poundt. 
.400 
2,074,344 
2,100 
93,365 
5,800 
25,800 


Kentucky , 

Maine 

Maryland 

Massachusetts ... 

Michigan 

Minnesota , 

Miflsomi , 

Montana 

Nebraska 

Nevada , 

New  Hampshire. 

New  Jersey 

NewYork 

North  Carolina... 

Ohio 

Oregon 

Ponnsyivnnia  .... 

Tennessee 

Utah 

Vermont 

Virginia 

Washington 

We«t  Virginia... 
Wisc'OiiMia , 


3,600 

2,414.608 

281, 232 

5,458,595 

11,482 

40, 100 

6,000 

100, 525 

52,  ir)0 

9,850 

62,450 

126,884 

9,000 

20,672 

3,500 

09,008 

15, 600 

4,197,434 

1,000 

235.  341 

81,500 

453,020 

3,600 

12, 020 

.'i.OOO 

29, 100 

47,903 


Value  of 
products. 


,  But  tor  made.  I  Cheese  made. 


I 


Value  of 
products. 


DoUan. 
200 
467.467 
810 

28, 127 
2, 120 
7,710 


Pmtiidt. 


126.540 


Pounds. 


23,662 


6,010 


Total. 


16,471,103 


704 

501,604 

87,  O-fiO 

1,  .104,  7G3 

2,  5:j« 

14, 178 

1,650 

60, 616 

28,737 

1,994 

14,426 

32, 989 

3, 240 

4,456 

1.687 

27,887 

3,900 

870, 3^:3 

250 

39, 0:{:{ 

24,  ttW 

110,  bC\ 

1,080 

2. 054 

1, 100 

8, 021 

U,820 


67,  COO  j 


155.460 


4,136,3(U  I 

.53,287 

724,  5W 


15, 240, 830 
155,5.">0 
473,  877 


38,800 
92. 007 
33,368 
21,000 
13,980 


45. 100 


62,000 

277,922 

221, 307 

10,000 

39.800 


50,447 


342,  802  ;     46G,  818 
4, 758, 354  |   12, 078, 272 


JklOart. 


67,684 


44.920 


2,874,662 
26,«30 
215,908 


18.840 

47,487 

22,912 

6.050 

8,920 


15,789 


108.243 
1.662.089 


1, 852, 902 


6,837 


12,553,247 


1, 356, 730 


1,870,246 


8,600 


09, 673  I 


103, 281 


446, 919 


317,276 

'""i'oii 


60,554 


3,808,235 


12,950.621    44.184,800 


6,330, 446 
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Xufuher  of  cows  on  farmSj  and  products  of  farm  dairies,  trith  retin'Rif  of  jtrodurts  manu- 
factured  in  factories  J  hy  census  of  I'jTO. 


Cowi. 

Butter 
mado. 

Cheeso 
made. 

Milk  sold. 

1,374,001 

2,  3.VJ.  8S» 

3,  k:;5,  840 
1.5,2..4,057 

1.914.044 
6,  25:{,  259 

I'll 

OIilCT 

Othir 
]»n>d- 
ucta. 

s. 

Groups. 

Cheese. 

AH 

protlui-tj*. 

M;ii.|.» 

N«-\\  H:iiii]>.sliiie 

V  i-niioii  t 

■Ma.ssar[nisv;rt.s 

XtliHhrr. 

i:;;».  2r-'J 
'JO, .').-:{ 
1^1,2^5 
114.771 

J'tiuntffi. 
ll,i);;ti.  482 

5.  905.  080 

17. 844.  :;uo 

0,  5V.I,  101 
nil    luU 

I'oitndg. 

1,  l.->2.  590 
ii\\\  118 

4,  830.  700 

2,245.t7.{ 

81,970 

2,  031,  194 

I'onnds.   \DolU. 

23.2:^1 

2,9-4.179 

l,88.\4.*iii 

i 

DiMarg. 

4.  tij'O 

44:..  3-1 
::2i.9uti 

(Niiiniriirut 

96,  fc.SO     G,  710,007 

231,700 

iui,  tn."4 

N(«w  Kagland  Group 

fr42,  593    4!>,  002,  325 

11,191,451    31,044.175 

22,700,904  13.5,77.5,919 

38,  220,     5,  373,  323 

1,14.5.209|  14,411,729 

5,  124.50:.: 

tft»!»,  8y7 

"Sow  Yorlc             b 

J   35* t  COI 

107,  147,  .520 
8,  2041.  023 
60,  8:54,  044 

78,  000,  048  20. 471  12,  3  64,  iiCT, 

440.107    2,875          &ii.  147 

1,  647,  4C7  33. 780j      2a8,7iJ2 

IS'ew  Jf-i-sey 

IViinnylvaiiia 

133.331 
700,  437 

North  Middle  Gronp 

2,  190,  429  170,  248, 193 

~  ~24,"082:~iyT71,90.-J 
94.7S)4'     5,014,729 
188,471      0,979,209 

23,  953,  402 

315 
6.  732 
71,743 

15.5,  500,  971 

758,  0<i3 

1,520.101 

206.812 

80,  0(t3, 622 

57,126 

12, 484,  »14 

• 

Al.aiyland  ..i 

1 

12,5tm 



2,310 

Sooih  Middle  Group 

307,347,  13,  10f.,9Gl 

"790,731      4,297.8;i4 

98,093      1,401,980 

231,310     4,4J»9.r.72 

01,  922         100,  989 

78,  7«;o 

"~  75,18.-. 

109 

4,  Ltrj 

25 

2,  54.5.  510 

17, 14.5| 
241,815 
109  139 

12,500 

2.310 

Nortli  Camllna 

48.80ai 

d,  7*ki 

Sontb  Caroliua 

Florida 

3,002 

South  Atlantic  Group 

588, 056 
170  G40 

10,  360,  375 

79,  671 

371, 101 

48,800' 

9,7C0 

q  o^•^  Tnn 

2,  732 

3,  099 
11.747 
34,  342 

2,119 
142,  IMO 

104  657 

Mississippi 

173,  899     2,  013,  .521 
102,  070         322,  405 
428,048,    3,712,747 
128,959     2,753,931 
243, 197  j    9,571,069 

17.  052 
KJ3,  928 

02,  771 

31,  350 

415, 786 



Gulf  and  South  Group 

1,240,819   22,187,420 

104,  434|     5,  044,  475 
247.015   11,874.978 
CT.l,  390    .50.  200,  372 
30.3,730    22,915,385 
640,321]  36,083,405 

190.  279 

32,  429 
115.  2 19^ 

8, 109,  486 
283,  ml 

1, 001,  703 

1, 405, 544 

' 

i 

144,  895 

1 

1,  345,  779 

22,  275,  344 

9.30,  983 

9,  258,  545 

246,o66j 

15, 984.  3t>0       450 

107,080 

4.072,3011  1,000 

42,0ftO 

Ohio 

2,  287.  »4 

Illinois       .......■«■.■■......••• 

557.  X* 

Ohio  Basin  Group 

2,  040, 490  120, 184,  61510,  2G2. 044 

33,  901,  546 

20, 410,  37l|  1,  450 

2,9«3.2:« 

Michigan 

250,859    24,400,185 
308,377    22,473.030 
121, 407     »,  522,  010 

070,  804 

1,  .591,  708 

233,  977 

2,  277, 122 

2,  059, 105 

208, 130 

1,  650,  997;         70 

1,  090,  78;i!       «H> 

37,500i 

2:J*.»,  G'.i) 
24i*.  o"0 

5,850 

Xiiikd  GrouB     .....«••.•.•.• 

080,703    56,395,231 

2,  490,  579 

4,  544,  357 

3, 385, 280!      570 

494.565 

Iowa 

Missouri 

300,811    27.512.179 
398,515    14.45.5,825 
123,440      5.  0'**>.  758 

l,0.'^7,  741 
204.  090 
220.  007 
46, 142 
33,  626 

688,  800 

857,  704 

190,  602 

95,  059 

19,  520 

256,900 

9,785 

IS.tHWI 

32,41H)    1.950 

44,  .5{HJ 

1,  943 

2,  7«H> 

Tvalii'uflka    ..................... 

28, 940 
25, 017 

1,  539,  535 
392,  920 

7.  270 

Colorado 

4,000 

1,950 

l,28»i 

Trans  MissiBflippi  Group ... 

945,  723 

48,  923,  217 

1, 598, 206 

1,  a57.  745 

318,091 

57,783 

(California 

Oregon 

164  093      •?  tW'f^  ^-l-i 

3,  395,  074 
79,  :«3 
17,465 

8,  093,  021 
107, 307 
21,  000 
63,  850 

: 

48.  325 

10, 938 

6,174 

1,418,373 
407, 300 
110,880 

40,000 

t,4m 

JSevauJi 

Pacific  Coast  Group 

235.  530     9,  906,  303 

3,  491,  872 

3,  885,  298 

40,01)0, 

8, 400 

938                 800 
4,151'        209,735 
057              4, 495 
4,171          111,480 
12.  432,        408,  080 
10,4171           12,912 
17,503          310,335 
707             1, 200 

14,  500 
1,85U 

4,'4C4 

25.  003 
27,  2:59 
09,  003 

4,800 

120,077 
11,  250 

ItPlJiO                                     

Mont  an  "^             ...••-..*•..•... 

105, 180 

813 

11, 240 

4, 980 

2,000' 

^Nt 

V'lah                    

Wyoming ». 

Eocky  Mountain  Group 

07,  030     1,  059,  037 

143, 259 

204,  346 

2,000 

5^1,. 

United  States 

8, 935,~332  51470927683 

53^492^ 

236,500,"509 

109,435,229 

61,  OIG 

16,  771,  bC5 

Digitized  by  CjOOQIC 


HKPORT   OP  THE   STATISTICIAN.  359 

Numhei'  ofoows  on  farms,  and  products  of  farm  dairiettf  returned  hy  ceifsus  of  1«50  and  1860, 


States. 


Mainn 

Xt)w  Manii>Aliirc . 

Verniout 

MassacbimettH  .. 

ItbfKle  iHlamI 

t'onneeticut 


Milch 
oowe. 


ISOO. 


lluttcr. 


]850. 


Kew  KuKland  Qronp  . 


New  York 

New  Jersey 

rennsyl  vahia 

North  Middle  Group. . 


Knmher.  '    Pouniltt. 

147,  :n 4    n.o'T.TKi 

JM.  SSO  I  i»,  O.'iJ;  TIU 

174,  G()7  I  i:.,l».'(:.  :!.'.i 

144.4<J2  ,  hM'i>7.  !)..ri 

111.700  '  1.0J1.7<.7 

B8.877  I  7,  O'JK,  91-J 


ClieoHe. 


puvmU. 
1,7}>'.>,  sr/j 

2,  •.'.{•_',  (iOJ 

s, '.>!'..  (no 

;'),  'I'M,  Ul'ti 

isi.r.n 

3,  81W.  411 


]Miloh 

COWH. 


i:{;{. 


Butter. 


Poun^g. 


M.  277  ;   (J.  •»77.  (i:.(;  I 

i4fi.  rj><  I  }L',  i.'.7,;«Mo  ' 

130, 0!«)  ■    «,(r7i,;J70  ! 

IJ*.  (198  '         J>5»ri,G70 

8:.,  401  .    0.498,119  I 


Checie. 


Poumh. 
2.  4:M.  4-4 

K  72n,  K\\ 

•  7,0S«.  14J 

.'JlO.fHiH 

5,  3«3,  277 


670.  iwy  '  r.i,  48.'),  r.i9    21, 020, 990     6O8, 219    4;{.  f»24, 00c  f   27, 1 10, 7:8 


.!l,  123.  6^4  iu:<,097,280 
,;  IIW.HIH  ;  10.714,447 
.,     67;{,  M7  ,  r»8,CW,  511 


48,  548,  289  [    031 ,  324     79,  700,  094  I     49, 74 1, 4  r^ 

182,172,     118,7:}6  ;    9,487,210  1  im.').  7rif» 

2,  r»08.  550  f    530,  224  I  39,  878, 418         2,  505,  0:J4 


,'l,9ri.l 


1 172,  405. 2.^8  I  51, 239,  017   1,  580,  284  ,129, 131, 722  I    52,  812, 203 


Delaware 

Maryland 

Virginia 

South  Middle  Group. 

North  Carolina , 

!^ath('arolina 

Ire(>r^ia 

Florida 


■  i      22.59'.'     l,4ai>,  r.()2  6, 579  I       19,248 

.1       99.403       r>. 'jr,-., 'Jj>5  '  8,  :142         KG.  850 

.j    330,713  ,  13,404,722  28(1,852       317,019 


1,0M,30«< 
3,800. 1»M)  ! 
11,089,359 


3,187 

n,975 

436,  202 


452,771      20,100,519 


22H.  b"i:{ 

lfl.{.  IrJM 

2!H»,  fi»8 

92,  974 


4,  7:55.  495 
3. 177.  KM  ■ 

5,  a:v.\  705  ' 
408.  855  . 


2f)5.  773  i  423,  72fl  1  15,  950,  827  ,  443. 454 

51,119,  221,799       4. 740, 290  ]  ~95,92l 

1,543  I  193. 244       2, 981.  R50  4.970 

15,587'  334,223       4, 040,  .559  I  40,970 

5,280  '      72,870=        371,498'  18,015 


South  AtUmtio  Group 7t5, 223     1 3, 7G2, 0 19 


Alabama 

MiMiflflippi . 
LoniAiana... 

Texaa 

Arkansas... 
TeunesAce.. 


73,  .529       822, 142  j  12,  140, 1J.7  i 


2.';(»,  537  6,  028, 478 

207.040  5,000,010 

129.002  1,444,742  , 
601,  540  i  5,  850,  5^8  I 

171.003  I  4. 007,  .5.%  ' 
249.514  10,017,787  ' 


15,  923 
4. 427 
0.153 

27.5, 128 

16,  810 
185, 575 


,7ft  ! 


227.  791 
214.  231 
105,  .570 
217,811 
03, 151 
250,450 


008,811  ! 
34fi,2:J4 

08:1,069  ; 

344,  900  I 
8S1, 239  ; 
139,  586 


105,  882 


31,412 

21. 191 

1,  9.57 

80,088 
177.681 


Gulf  Coast  Group :i,589,902     32,415.750,        4.54,016   1,109,010     21,376,838 


Kentucky  . 

Ohio 

Indiana.... 
llUiiois...., 


269,  215  i  11, 710,  009  190.  41H» 

670.  .585  I  48,  543.  102  \  21, 618.  893 

383,  5.53  1 8. 3< tO.  6.51  605, 795 

522,  634, ;  28,  052,  551  |    1, 8-18,  557 


247,475  9.  947.  .523  i 

544,499  31.419,379 

2»4,5r>4  12,881.535  • 

2d4, 071  12,  520,  M3  | 


357.  028 

2'l3.'954 

20,  819.  ,512 

024.  564 

1, 278.  225 


Ohio  Basin  Group '1,831,987   106,618,973  i  24,203,645  ,1,371,199  \  69,  80*.  980  I    23,830,285 


Michi^n !  179.543  , 

WiAcounhi |  203,001 

Minnesota i  40,344 

Lake  Group 


1.5,.5f)3.4>^2  I 
13.  HI  1.328  I 
2.  •j57,673  I 


r 

r,  641.  897  f 

1,  104. 300  , 

199,314 


99,  070  ,     7,  065,  878  , 

64,  339  I     3,  633,  750  I 

607  ,  1, 100 


1,011,492 
400, 283 


Iowa 

Miftnonri.., 
Kaunas ... 
Nebraska. 
Colorado.. 


422,  888  32,  072,  483  ,  2, 945.  51 1 


104,022  j  10,700,728  i   1,411,775 


189,802  i  11,953,600 

345,243  12,704,837 

28,  550  I  1,  093.  497 

6.  995  342, 541 


918,6.35         45,704 
259,033  I    230,109 

29,045  ! 

12,342  [ 


2, 171, 188 
7, 834, 359  I 


209,  840 
203, 672 


J' 


:i: 


Trans-Mlssisslppi  Group . . . .  j    570. 590  \  20, 094.  .54 1  |    1, 219,  655  I    275,  873  i  1 0,  005,  ,547 


413,412 


r!.iI{rom{a.... 

Qfo;jon 

Wasfhingtou  . 
Nevada 


20.5. 407 

3,  095.  035 

5.3, 170 

1,000,  1.57 

9,660 

153,  092 

947 

7,700 

1,  343,  089  I 
105.379 
12, 146 


4,280  , 
9,427  I 


705 
211. 464  I 


150 
3G,»8tf 


Pacific  Coast  Group '    209, 184 

Arizona 


4,  2.')5. 9*4 


•I* 


1. 461, 214         13,  707  | 


212, 109  I 


87,130 


Dakota  . 

District  of  Columbia. 

lilaho. 


286 
639 


2.  170  I. 
18,835    . 


813  I 


14,  872  i 


1,500 


Montana  .... 
New  Mexico. 

Utah 

Wj^oming  ... 


34,  .369 
11,907  , 


13,  259 
316.046 


37, 240 
53,  331 


10,035  I 
4,861  , 


111  5,848 

t,  :U)0  j  ftO,  998 


Kocky  Mountain  Group  ....\     47, 261 
T7nit«d  States 


3,50,  310 


98,  292 


38,  :M6 


l8,'68.'5,  735  459,  081,  ;J72  103,  UG3,  927  6. 385,  004  313,  34.5,  300  105,  635,  893 

I  i  I  I  I  1 
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GaUana  ofmilh  sold  from  furmSf  or  manufaetured  infann  dairies,  and  reported  in  theeevaus 
of  farm  producHonj  in  equivaUni  gallons  of  milk,  for  1880  and  1870. 


SUtM. 


Gallons  of  milk  Arerftise 


Maine 

"Sviw  nampiihire . 

Vormoiit 

MAH.H»c)inBet  tA... 
Kbode  Inlaod  .... 
ConntM^tiinit 


New  £nf laud  Group. , 


Ni^wYork.... 
-New  Jersey... 
Pf  niisylvauift. , 


1880. 


sold  and 
maoufactui-ed. 


47. 39.^  W3 
28, 422,  533 
k;,  052, 448 
59, 597, 497 
0,931.381 
37. 850,  772 


yield 
per  cow. 


314.2 
313. 8 
387.3 
390. 2 
323.0 
325. 4 


1870. 


Gallons  of  milk 

sold  and 
maiinfartiired. 


ATe>raffie 

yield 
per  cow. 


37,628,225 
21,238,762  I 
63, 004, 845  | 
87,5S1,725 
4,8i«,380  I 
28. 771, 006 


264.249,664  > 


577,489,157  I 

44.091,892 
275,725,376 


353.  9  ; 

401.6 
289.9  ; 
322.8  j 


193, 087. 843 


483, 78:),  455 
30.215.99S 
198. 25  L.  738 


itocky  Mountain  Group  . 


13, 575,  75S  !        108. !) 


3, 608,  593 


270.2 
234.5 
349.5 
327. « 
25d.6 
290l«J 


300.5 


35a.3 
220.6 
2cfQ.6 


North  Middle  Group 

897,306,425 

6776:1;  256~ 
27, 200, 870 
:«>,  737,  029 

307.1 

247.9 
221. 3 
147.0 

712,251,186  1 

.T^  2 

Delaware 

4,274,880 
16,  572, 142 
21,288,319 

177.5 

Maryland 

Virginia 

174.8 

iia.0 

South  Middle  Group ,... 

69.701,161 

177.2 

42,135,321 

137.1 

North  Carolina 

22,151.262 
9.  866, 427 

22.670.443 
1,103,242 

95.4 
70.5 
72.0 
26.2 

12, 998, 363 

4,  027. 952 

13,612,862 

305,908 

aoLi 

South  Carolina 

4&9 

(roorgia 

68.9 

Florida 

4.9 

SAi^th  Atlantic  Group........... 

55,  791, 374 

76.5 

31,  545, 176 

53.6 

Alabama -...• ...... 

24, 276.  984 
22,  790, 408 
3,013,306 
43, 062, 976 
23, 717,  582 
54, 781.  099 

89.4 
85.0 
20.6 
71.0 
95.1 
180.3 

9,749,103 
7, 861, 231 
1, 814, 848 

11,241.078 
8. 295,  615 

29.294,940 

57.1 

Mississippi 

45.3 

J^inisiana. 

17.8 

Texas , 

2«.3 

Arkansas 

64.3 

Tennessee 

12a  5 

Gulf  and  South  Group 

171,648,445 

93.0 

68, 256. 815 

54.7 

XV^eat  Virginia 

28.  795,  847 

57,  217, 184 

252,  236,  278 

119,  28(5,  052 

207,001,129 

183.5 
189.5 
328.8 
241.0 
239.7 

15, 316. 154 
37, 105, 135 

182, 605,  .527 
70, 014, 246 

119,447,414 

140.7 

Kentucky 

149t.9 

Ohio 

279L0 

Indiana 

177.8 

Illinois 

18GL5 

Ohio  Basin  Group 

605,130,440 

257. 1 

424. 488, 476 

2oao 

Michigan 

AVisoonsIn 

124,  877.  OOC 
127,  877, 758 
59,  508. 890 

324.7 
267.3 
21&3 

76. 200, 282 
71, 335. 310 
29, 047, 133 

3as.o 

231.3 

Miun«sota 

23ai 

Lake  G  roup 

312,354,654 

274.4 

176,  «2, 725 

S5B.5 

Iowa 

183,  666.  805 
89,220.120 
66,  940, 172 
30, 070. 666 
3, 100,  521 

215. 0 
134.9 
160.0 
186.6 
107.8 

84.494,368 
44.463,284 
15,  529. 311 
4,767,496 
1,237,510 

22SL5 

Missouri 

Kansas 

1U.6 
125^8 

1M.7 

Culox-ado 

49.5 

Trans-M  isaisslppi  Group 

372,  998,  284 

175.6 

150, 491, 969 

158.1 

(,'alifomla 

57,  600,  781 
7, 737. 446 
4,422,412 
1, 175, 770 

274.2 
129.9 
180.1 
88.3 

31,563,172 

4.455,041 

1.263,3.-»4 

396,490 

102. 4 

( )rogon 

9B.2 

Washiugton 

74.6 

Nevada 

64.2 

Pacific  Coast  Group 

70,936,415 

228.4 

37.678,057 

160.0 

Arizona..... 

24l».  489 
C,  46.3,  994 

.V»9,  549 

971, 2:57 
1,317,211 

150, 768 
3,401.820 

395. 000 

27.2 
159.3 
433.1 

75.7 
116.5 

12.1 
105.0 
100.1 

24,117 

631,303 

139, 562 

350,  898 

1, 3.59, 296 

71,328 

1.023,449 

8,580 

^7 

liakota 

153.1 

District  of  Columbia - 

213:4 

Idaho 

Montana 

84.1 

ioa.3 

New  Mexico 

4..t 

Utah 

58.  n 

AVyomlng 

rj.1 

6:l3 
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Oall&na  of  milk  sold  from  fai-ias,  or  wanufaotured  in  farm  daines,  ^c— Continued.  . 


' 

"°     ; 

1860. 

1850. 

states. 

Gallonsofmilk 

sold  and 
mannfactnred. 

Average 

yiel^ 

per  cow. 

252.3 
347.4 
328.0 
215.0 
166.3 
277.2 

Gallonsofmilk 

Holil  and 
manufactured. 

p«r  oow. 

Maine 

37, 160, 182 
23, 474,  390 
^  57,285,279 
31.070,240 
3. 277, 004 
27, 410, 882 

30,571,629 
24. 660. 402 

40,  588, 246 

228.  ft 
201. « 

318.  S 

New  Hampshire 

Afamachasetts 

Khode  Island 

.     3.350,L'fi'J             179.5 
25,751,514            801.3 

Connecticut ....' 

New  England  Group 

179,  G81, 052 

2W.3 

103, 411, 759    '        268.7 

New  York 

305.a31,5]0 
32, 355, 875 
178,887,182 

32.'i.7 
233.1 
265.6 

i>fl7   '{9n  All    1             oift  o 

New  Jersey ., 

28,838,345 
122,  557,  794 

243^3 
231.1 

Pennsylvania ..  .V .'. 

North  Middle  Group 

577, 174,  667 

298.1 

448, 770, 070  j         284. 0 

rielaware 

4, 299, 182 
15,805,617 
40, 721,  827 

190.3 
158. « 
123. 1 

1     Iflf)    lid'>    '                   lAil     T 

Marvland 

11,423,118 
33,  777, 084 

131.5 
106.3 

Virslnia '*'* 

South  Middle  Gronp 

60,826,620 

134.3 

48,  369,  844 

114.2 

NorthCftTolina 

14,2Jfc,124 

0,5:r>.602 

16,337,480 
1,232,726 

02.4 
58.2 
54.5 
13.3 

12.  550,  778 
8,951,348 

13,976,482 
1, 135, 512 

66  6 

f^nth  Carolina 

46.3 

Georiria 

41  8 

Florida 

16  6 

South  Atlantic  Gronp 

41.371,031 

62.7 

36, 614, 120 

44  5 

Alabama 

18,104,011 
15,024,995 
4,  341, 404 
17, 872, 732 
12,222,280 
30,211,532 

7a  5 

72.4 
33.5 
29.7 
71.5 
121.1 

12,003.080 
13,  063, 425 
2,051,490 
7,145,882 
5,597,820 
24,620,049 

58  0 

MisBififilppi 

61  0 

IfOnisiana '!*' 

19  4 

Texas 

32.8 

Arkansna X 

60  1 

Tennessee 

98.3 

Gulf  and  South  Group 

97.776,954 

61.6 

64  547  746  1           5ft.  9. 

West  Virginia 

Kentucky .. 

35, 871, 900 
170, 851, 528 
55,620,714 
86, 314, 303 

131.4 
252  5 
153.0 
105.2 

3(1,  092. 182 
127, 0:{7.  603 
39,  ?r73, 263 
39, 070,  802 

121  6 

Ohio..... 

234  4 

Indiana 

138.4 

Illinois 

1:^.6 

Ohio  Basin  Group 

348,164,505 

100.0 

236, 173, 940 

179. « 

Michigan 

48, 425. 992 

42,122,334 

9, 105, 552 

260.7 
207.5 
225.7 

22,377  708            22A  R 

Wimronsin , 

11, 368, 247 
3  300 

176.7 

Minnesota 

r.  1 

Lake  Group .'. 

99,653.878  ' 

235.7 

33, 749, 2.55 

205. 0 

Iowa 

30,082,789 
38,417,416 
3, 314. 377 
1,042,022 

194.6 
11L3 
116.1 
14a  0 

6, 758.  377 
23, 740, 578 

147.9 

Missouri 

103.1 

Kansas .«.., 

Nebraska .....        .  . 

Colorado . 

Trans«Mi88is8ippi  Gronp 

79. 706, 564 

139.7 

.30, 498,  O-M             110.0 

California 

10, 8,52,  742 
.3,123,413 
473,440 
23,100  1 

52.8 
.'i8.7 
40.0 
24.4 

•i.2flO 
077,  535 

0.5 

Otescon 

71.9 

Washington    

Nevada "./,.'  "V. 

Pacific  Coast  Gronp 

14,472,701  1 

54. 0 ; 

079. 825 

49.6 

Ariscona 

Dakota 

6,610 
66,506 

22.8 

88.4 

])Istrict  of  Columbia.... 

40, 366 

57.0 

Idaho  

Montana 

NewMexi«H> 

83, 224 
1,010,357 

2.4  1 

84.4 

7,156 
280, 091 

0.7 

irtah 

58.9 

Wyoiiiin*' 

Kooky  Monutaiu  Grmip 

1,  i.»c,r.y4i  , 

24. 5 

.'219.013 

20.8 
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Jh^erage  nuniber  of  pounds  ofhniicrper  coir,  a$  reported  respi'ciUvhi  in  ihecf^sm  of  1380, 

1870,  1860,  and  1850. 


fJronps  of  States  and  Territoriea. 

1880.      . 

1870. 

18C0. 

ISoO. 

Batter. 

Cheese. 

Batter. 

Cheese. 

Butter. 

Cheeee. 

Butter. 

Cheese. 

?<ow  Kiielainl  Group. ..«.»••.>•••>• 

87.7 
82.1 

r»n.  0 

24.9 
30.3 
72.0 
80.2 
64  8 
58.7 
32.1 

Lhn. 
7.0 
3.9 

0.1 
0.1 
1.4 
2.9 
1.0 
9.2 
2.2 

77.8 
80.5 
42.8 
17.6 
17.8 
61.8 
82.8 
51.7 
42.1 
18.6 

JM. 
17.4 
10.9 
0.3 
0.1 
0.2 
5.0 
3.7 
1.7 
14.8 
2.5 

75. 7 
89.1 
44.5 
17.5 
20.4 
58.2 

7r>.8 

45.7 
15.8 
7.4 

IM. 
3!.  8 
20.  5 
0.7 
0.1 

as 

13,2 
7.0 
3.1 
5.4 
h9 

T2.2 
81.7 
37.6 
)4.8 
19.3 
50.9 
C.O.O 
36.S 
15.5 
6.0 

44.8 

Nurtli  Middle  ( Iroiiu       ...   ........ 

33.3 

South  ^liddle  Ciroup 

1.0 

Soutli  Atlantic  Group 

(inlf  (^oast  Oroui) 

0.2 
0.3 

Ohio  Basin  Group  ................. 

}«.? 

Lalce  Group - --. 

8.6 

Tnins-MiflsiAiiit>'Di  GrouD .......... 

1.5 

Pftciflo  CoAAt  Qrotit>            .*••*  •••. 

•  7 

'Rriftk V  'MonntJLin  GrOUD 

2.4 

SECTION  OF  FREIGHT  BATES. 

By  a  requirement  of  Congress  this  section  of  the  Statistical  Division 
was  organized  July  1, 1882.  Since  that  time  there  have  been  published, 
in  each  monthly  crop  report,  tabular  statements  showing  the  rates  and 
changes  of  rates  of  freight  on  principal  agricultural  products,  by  rail 
and  water,  from  the  more  important  points  of  shipment  to  the  prinefpal 
markets.  Not  only  have  the  through  rates  been  accurately  presented, 
but  a  great  mass  of  local  rates  from  minor  points  along  the  branch 
roads  or  feeders  of  the  several  trunk  lines.  Special  rates  on  live  stock, 
coal,  cotton,  rice,  &c.,  have  been  published  from  time  to  time  as  changes 
have  taken  place,  for  the  information  of  farmers  who  wish  to  forward 
their  products  to  the  best  markets,  with  an  intelligent  view  of  the  cost 
of  their  transportation. 

Bates  of  freight  on  wheat,  corn,  flour,  beef,  pork,  lard,  cotton,  tobacco, 
&c.,  that  were  in  actual  operation  on  the  first  of  each  month  have  beeu 
X)ublished,  showing  the  cost  of  transporting  our  agricultural  products 
to  foreign  countries. 

There  was  published  in  the  monthly  crop  report  for  February  and 
April  of  the  present  year  an  elaborate  statement  of  both  local  and 
through  rates  of  freight  on  grain,  flour,  live-stock,  &c.,  in  Europe;  and 
this  Department  is  indebted  to  Messrs.  J.  Grierson,  E.  I.  Pearson,  and 
Henry  Oakley,  of  London,  for  the  valuable  information  and  data  fur- 
nished to  our  London  argent,  E.  J.  Moffat,  relative  to  this  subject.  The 
Department  is  also  indebted  to  the  general  freight  agents  of  the  rail- 
road companies,  and  agents  of  the  steamboat  and  steamship  lines 
for  their  promptness  and  willingness  in  furnishing  through  and  local 
rates,  routes,  connections,  and  such  general  information  as  was  desired; 
and  also  to  Albert  Fink,  chairman  joint  executive  committee  ami  com- 
missioner, Trunk  Line  Commission,  346  Broadway,  Few  York,  for  tho 
proceedings  of  their  meetings ;  and  to  Virgil  Powers,  general  commis- 
sioner of  the  Southern  Bail  way  and  Stc^imship  Association,  for  tlie 
same  courtesy. 

The  following  list  shows  the  names  of  railroad  and  steamship  cmn- 
panies  whose  rates  of  freight  and  their  changes  have  been  pnblishe*! 
during  the  past  year : 

RAILROAD  LINES. 

Pennsylvjinia  Railroad  Company. 

Baltimore  and  Ohio  Bailroad  Company. 

New  York,  Lake  Erie  and  Western  Baih^oad  Company. 
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New  York  Central  and  Hudson  Eiver  Railroad  Company. 

Grand  Trunk  Eailway  Company. 

Boston  and  Albany  Railroad  Company. 

New  York  and  New  England  Railroad  Company. 

Wilmington  and  Weldon  Railroad  Company. 

Northeastern  Railroad  Company  (S.  C). 

(•hesai)enke  and  Ohio  Railroad  Company. 

Chesapeake,  Oliio  and  Southwestern  Railroad  Oom]>any. 

(Georgia  Railroad  Company. 

Mobile  and  Ohio  Railroad  Company. 

New  York,  Chicago  and  Saint  Louis  Railv«^ay  Company. 

Lake  Shore  and  Michigan  Southern  Railway  Company. 

Pennsylvania  Company. 

Chicago,  Saint  Louis  and  Pittsburgh  Railroad  Company. 

Chicago,  Rock  Island  and  Pacific  Railway  Company. 

Union  Pacific  Railway  Company. 

Central  Pticific  Railway  Company. 

Chicago,  Burlington  and  Quincy  Railroad  Company. 

Chicago  and  Alton  Railroa<l  Company. 

Wabash,  Saint  Louis  and  Pacific  Railway  Company. 

Chicago  and  Northwestern  Railway  Company. 

Chicago,  Saint  Paul,  Minneapolis  and  Omaha  Railway  Company. 

Chicago,  Milwaukee  and  Saint  Paul  Railway  Company. 

Saint  Paul,  Minneapolis  and  Manitoba  Railway  Company. 

STEAMBOAT  AND  STEAMSHIP  LINES. 

Monarch  Steamship  Line. 

(ruion  Steamship  Line.    , 

Anchor  Steamship  Line. 

Inman  Steamship  Line. 

White  Star  Steamship  Line. 

(ieneral  Trans-Atlantic  Steamship  Company. 

North  German  Lloyd  Steamship  Company. 

Ocean  Steamship  Company  of  Savannah. 

New  York  and  Charleston  Steamship  Company. 

Merchants  and  Miners'  Transportation  Company. 

Portland  Steam  Packet  Company. 

Winsor  Line. 

Norwich  and  Worcester  Line. 

Old  Colony  Steamboat  Company, 

RAILROAD  CONSTRUCTION. 


I?3 

H 
lis 

It 

InorMM. 

it 

Divisions. 

1882. 

1881. 

New  Bnirland  States 

6.  ir>5 

17,922 

17,  CM 

65,902 

5,597 

5.4 
lf».8 
IS.  6 
6&2 

5«0 

50.75 

1,468.38 

l,50a43 

7,77&80 

777.57 

114.10 

564.27 

1, 314. 57 

7,128.09 

668.30 

2.9 

Middle  StatoB 

12.8 

SoQtfaem  Stat€«s 

19.0 

Weutern  Statea 

29.2 

Pacific  States 

34.8 

lotal 

113. 329 

icib.o 

11,500.96 

9.780.23 

23.1 
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This  was  a  year  ago.  The  increase  of  1883  is  large.  The  increase  in 
railroad  construction  according  to  these  figures,  which  are  compiled  from 
Poor's  Manual,  is  almost  a  fourth  of  the  aggregate  of  existing  milea^s 
The  work  has  been  most  active  on  the  Pacific  slope ;  it  was  also  very 
heavy  in  the  Western  and  Southern  States.  This  is  nearly  ecpial  to  thV 
mileage  of  all  other  countries  in  the  world.  Europe  is  credited  with 
107,380  miles;  Asia  with  10,207 ;  Australasia,  5,427;  Africav^,129. 

llie  following  table  shows  the  number  of  miles  iu  operation  in  oach 
StAte: 


states  and  Territories. 


Maine 

New  Hampshire 

Vermont 

Kamac'.hasetts 

Rhode  Island 

Connecticut 

>fewTork 

New  Jersey 

Pennsylvania 

Delaware 

Maryland  and  District  of  Columbia . 

West  Virginia 

Virginia 

North  Carolina... « 

South  Carolina 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana ' 

Tennessee 

Kentucky 

Ohio 

Michigan 

Indiana 

niinois 

Wisconsin 

Minnesota 

Dakota 

Iowa 

Nebraska 

Kansas 

Missouri 

Indian  Territory 

A  rkansas 

Texas 

Colorado 

New  Mexico 

Wyoming 

Llaho 

riuh 

Montana 

Nevada 

California 

Arizona 

Oregon 

Washington 


Grand  total.. 


ti 


O  1> 


i.oTie 

i.oyH 

920 

1,007 

212 

902 

7,037 

1,870 

8,857 

282 

1,063 

813 

2,446 

1,769 

1,517 

2,874 

973 

1,909 

1,309 

1,032 

2,067 

1,807 

6,931 

4.654 

5,018 

8,752 

3,824 

3,974 

2,133 

6,968 

'J,  494 

2,265 

4,  500 

350 

1,533 

6,007 

2,772 

3,076 

613 

472 

967 

659 

948 

2,643 

765 

807 

434 


113,329 


Increase. 


% 
t 


9 

9 

8 

1.7 

2 

8 

6.2 

1.7 

6.1 

2 

9 

7 

2.2 

1.6 

1.8 

2.6 

0 

1.7 

1.2 

9 

1.8 

1.6 

6.1 

4.1 

4.4 

7.7 

3.4 

3.5 

1.9 

6.1 

2.2 

2.0 

4.0 

3 

1.4 

5.3 

2.5 

1.0 

5 

4 

9 

6 

8 

2.03 

7 


100. 0 


1882. 


29.25 
17.50 
2.00 
&80 


2.76 
705i05 

89.41 

626.29 

6.78 

33.46 
107.  SO 
22L85 
138.75 

8a  25 
834.40 
271.43 

50.00 
12a  50 

94.81 
16&44 

73.00 
610. 33 
327.72 
611.65 
442.89 
352. 86 
396.74 
400.10 
802.62 
221.06 
211. 33 
293.54 

65.00 

499.  .50 

1,080.54 

579.41 

41.68 

48.71 
216.30 
186.82 
39L50 

53.50 
827.89 
216.18 
180.00 


1881. 


11,590.93 


23.25 

6.81 

2.60 

4:i.94 

1.25 

36.86 

26a  61 

89.29 

165.37 


26.00 

15.00 

827.19 

15a  75 

52.00 

10L50 

145.00 

14.00 

55.50 

262.00 

56.33 

142.30 

496.56 

345.48 

386.05 

409.20 

302.03 

180.76 

4iaoo 

764.10 
323.73 
20a56 
242.35 
6.00 
143.  SO 
1. 609. 40 
616.98 
289.37 
64.00 
69.00 
85.00 
157.00 
156.00 
114,40 
14a  30 
66.00 
183.50 


5.2 
2.4 
0.4 

"^6 

4.3 

16.1 

10.6 

1L2 

2.5 

SlS 

17.7 

2a9 

20.3 

as 

17.9 
74.8 
Z.5 
15.  .'i 
52.9 
12.0 

la.^. 
lao 
ia9 

24.  S 

laK 

20.7 
T7.2 
6Lti 
2910 
28.0 
218 

ia5 

25.4 
7i3 
84.4 
75.9 
44.4 
22.5 

15a  8 
29.  r* 

49a  6 

2a4 
2ai 

90.9 
43.9 
73.4 


9. 789. 23  I 


23.S 


Digitized  by  VjOOQIC 


RKPORT   OF   THE    STATISTICIAN. 


365 


IMARKET  WIICES  OF  FARM  PRODUCTS. 

The  prices  of  tlio  cro])s  in  tbe  tables  of  estimates  are  those  of  the 
ianii.  Tlie  market  prices  here  given  are  those  of  I^ew  York,  Chica;^o, 
and  other  principal  city  markets.  Necessarily  they  are  higher,  by 
reason  of  freights  and  commissions,  than  home  prices.  During  18813 
and  1883,  these  records  show  high  rates  generally,  from  severed  causes. 
First,  the  six  years  of  high  production,  which  was  quite  general  and 
comparatively  uniform,  have  been  followed  by  three  years  of  fruitfnl- 
ness  lielow  an  average.  Second,  the  general  prosperity  of  the  country, 
and  the  ascending  scale  of  values  incident  to  flush  times,  help  to  sustain 
the  current  rates  for  farm  products.  As  to  meat  products,  to  the 
scarcity  of  corn  has  been  added  an  enlarged  foreign  demand,  and  losses 
irom  the  hard  winter  of  1880-'81  on  the  plains. 

A  striking  difference  exists  between  these  recent  prices  of  corn  and 
those  of  1878  to  1881.  From  June  of  the  former  year  to  June  of  the 
latter,  Ohicago  quotations  scarcely  touched  40  cents  per  bushel,  and  in 
December  of  1878  were  recorded  at  28  to  31J  cents.  Prior  to  these 
years  of  fat  kino  and  swine,  the  range  of  prices  was  wide,  touching  81 
to  86  cents  in  October,  1874,  the  highest  point  reached  in  Chicago  in 
t«n  years.  The  price  was  higher  at  the  beginning  of  1882  than  in  De- 
ijember,  the  under-medium  crop  of  that  year  being  better  than  the  very 
]>oor  preceding  one,  and  it  is  lower  still  at  the  end  of  1883,  falling  from 
50®  62  to  51^^55. 

The  wheat  prices  are  not  higher  than  in  former  years.  The  foreign 
demand  has  been  somewhat  less. 


Table  showing  the  prices  of  beef  cattle  in 

Chicago  at  ike  beginning  of  each  month  named* 

Date. 

Extra. 

Choice. 

Good. 

Medium. 

Veal«. 

1882. 

$6  GO  to  $6  85 
6  30  to    6  60 
6  60  to    0  75 

6  70  to  esr> 

7  60  to    7  85 

8  75  to    9  00 
800  to    825 
7  no  to    7  75 
7  60  to    7  75 
7  25  to    7  50 

—  to      — 

—  to     — 

6  25  to    6  50 
6  25  to    6  GO 

6  25  to    6  50 

7  00  to    7  36 
6  75  to    7  20 
6  20  to    6  35 
6  20  to    6  2r> 
6  20  lo    6  30 
6  25  to    6  40 
«  40  to    6  50 
0  75  to    7  00 
6  50  to    6  55 

|5  85  to  $6  35 
5  85  to    6  10 

5  90  to    6  35 

6  00  to    6  40 

7  30  to    7  50 

8  40  to    8  60 
7  6.-.  to    7  85 

6  VK)  to    7  15 

7  00  to    7  75 
6  75  to    7  00 
6  00  to    6  50 
5  85  to    6  25 

5  80  to    6  10 
5  75  to    6  05 

5  75  to    6  00 

6  76  to    6  90 
6  50  to    6  70 
6  00  to    6  10 
6  00  to    6  10 
5  90  to    0  10 

5  00  to    6  15 

6  00  to    6  25 
0  25  to    6  60 
0  00  to    6  40 

$5  50  to  $5  75 
525  to    560 

5  50  to    5  75 

6  00  to    6  15 

6  90  to    7  16 

7  75  to    8  25 
7  00  to    7  40 
600  to    665 
6  00  to    6  75 

5  75  to    6  25 

6  25  to    5  75 
500  to    550 

5  40  to    5  70 

5  35  to    6  70 
535  to    665 

6  35  to    5  65 
6  00  to    6  20 
5  75  to    6  90 

5  70  to    G  80 

6  50  to    5  80 
5  50  to    5  75 

5  50  to    5  75 

6  50  to    6  00 
5  25  to    6  75 

$4  50  to  $5  15 

4  50  to    5  00 
6  25  to    6  40 

5  75  to    6  20 

6  50  to    6  75 

7  00  to    7  50 
6  75  to    8  75 
4  50  to    5  75 
4  75  to    5  75 
4  25  to    5  35 
4  50  to    5  00 
4  25  to    4  75 

4  40  to    5  00 
4  50  to    5  15 

4  90  to    5  15 

5  85  to    6  15 
5  70  to    6  00 
5  50  to    6  70 
5  00  to    5  70 
4  76  to    5  76 
4  50  to    5  25 
4  40  to    5  25 
4  26  to    5  25 
4  25  to    5  20 

$3  50  to 
3  50  to 
3  50  to 

3  75  to 

4  50  to 
500  to 
400  to 

3  75  to 
400  to 

4  50  to 
4  60  to 
4  50  to 

4  50  to 
4  50  to 
4  50  to 
4  50  to 
4  00  to 
3  75  t« 

3  75  to 

4  00  to 
3  5(»  to 
3  75  to 
3  75  to 
3  00  to 

$7  50 

February 

7  50 

j^aroh 

7  50 

Ainil 

7  20 

:May 

7  75 

Jane... 

efulv 

8  75 
7  75 

AnguAt .....  ••. 

7  50 

h>€>i)tennber  .......... 

7  75 

October 

7  50 

"Vovernber.  ......... 

7  50 

December 

7  50 

1883. 

7  50 

Febmnry..  •'••••-••• 

4  75 

3i{iieh    

7  50 

Arnil 

7  50 

MSy.......:.:: 

6  90 

tTuse  ................ 

5  25 

July 

5  50 

AttSIISti  ....  *........ 

7  50 

Sept<*iDber 

7  25 

Octob<»r 

7  25 

^ovpinber  .......... 

7  25 

December 

7  25 

The  uncertainty  of  corn  production,  which  always  exists  in  the  plant- 
ing season  to  some  extent,  and  especially  in  cold  and  wet  springs,  like 
those  of  the  past  two  years,  is  conspicuously  exhibited  in  the  April,  May, 
and  June  records  of  these  years,  which  are  uniformly  higher  than  those 
of  any  other  months,  "lilxtra''  and  "choice"  beeves  averaged  lower  in 
1883  than  in  1882.  There  was  less  difference  in  the  "good"  and  "med- 
ium"  grades.  As  a  whole,  prices  of  Chicago  beeves  are  close  to  those 
of  two  years  ago. 
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ThefoUowivg  quotation*  represent  ae  nearly  as  jyoaHble  the  staU 


Prodact. 


Janaary. 


Febroftry. 


Mftrch. 


AprU. 


May. 


mw  TORK. 

Flour: 

fiuperfliif) bU. 

Spring  wheat  •xtra«..do. 

winter  wfaea(>«zinui . .  do . 

r*tenta do. 

Wheat: 

Ko.2white bosh. 

No.  2  red  winter do. 

Com: 

No.3inized bnah. 

Ungraded  mixed do. 

Barley do. 

Olkte do. 

poutoM'.r.'iiir.iir.r.bbL 

Hay: 

Virst  qnality ton . 

Seooni  qnality do. 

Beef: 

Plain  meaa bbl. 

Kxtrameae do. 

Hmub do. 

Pork: 

Sxtraptine bbl. 

Prime  meae do. 

Lard cental. 

Bnttar: 

CreamexT lb. 

State  dairy do. 

Weatem  dairy.— do. 

Cheeaet 

State  fiMtory lb. 

Weetem  factory do. 

Sugar,  Ibir  to  good  vafin- 

ing lb. 

Cotton: 
Ordinary  to  good  ordi- 

naiy lb. 

Low  middling  to  good 

middling lb. 

Xobaeoo: 
Kew  Bngland,  oommon  to 

fineleaf lb. 

Penaeylvania,  fair  to  fine 

leaf lb. 

New  Tork,  oommon  to 

eoodloaf lb. 

wisconain,    aaaorted 

Iota lb. 

Kentucky,    common     to 

gootl,  leaf lb . 

Kentucky,    common    to 

good*  lugs lb. 

Virginta,  common  to  ftne^ 

\eit lb. 

Yirginiai  common  to  fine, 

luga lb. 

Wool: 
American  XXX  and  pick- 
look lb. 

American  XX to  X.... do. 
American   combiug  and 

(lelai|i» d» 

Piillotl    do. 

California do 


1850  to $446 
466  to  665 
600  to  700 
626   to   616 

187 
14S   to   143^ 

70   to      70i 
67   to      71 
Ml  to   115 
60  to      66i 
92   to      87 
900  to  860 

2000  to  2200 
1600   to  1800 


$486  to$476 

5  20  to   575 

560  to   740 

600  to   860 

188 
144i 

fsito    eoi 

64   to      70 

00   to   118 

42  to      61 

03 

236  to   875 

2000   to2100 
1600  to  1800 


1900 

LOO  to2200 

1360  to  14 00 

1600  to  16 60 

1115  to  11 00 

89  to      45 

81  to      84 

20  to      22 


1200 
205Q   to<ai50 

1350  to  1400 
1625  to  1650 
1060   toU70 


9  to 
8  to 


13 
124 


71  to        7i 

•A  to     lOl 

iiAto   12A 


13  to 

14  to 
8  to 
6  to 
7]  to 
6ito 
B  to 
6   to 


35 
35 
12* 
10 
12  I 

8 
10 

0 


31  to 

32  to 
12   to 


9   to      13| 

8 

6|to        7| 


•A  to    lOH 
llAto     12i 


15  to 
13  to 
8  to 
6  to 
7|to 
6ito 
8  to 


44  to   45 
37  to   45  : 


4r,  to   16 
37  to  4:» 


42  U>  40  i  42  to  n() 
•JO  t»  40  'JO  to  40 
IS  to   34  ;   I'i  to   34 


MOtil'OX. 
Flour : 

We9t<''ni   auporfine, 
spriug bbl. 

Common  ejitraa do . 

P)i  tents,  winter  wheat,  do. 
Wheat: 

No.  2,  wliit© bn«h . 

No.3.i-«d .  .      d> 

Ry»<  «lo. 

Barley do. 


4  50  to  500 
5ri0  to  600 
725    to   825 


4  50    to    5;)0 

5  25    to   67> 


$375  to$425 
450  to  400 
600  to  675 
610   to   860 

125 
IBlito   182 

67ito  68 
64  to  68 
86  to  112 
44  to  52 
85  to  90 
275   to   878 

1900  to  20  00 
1600   to  1800 


$380  lo$445  $410  to$580 
450  to  510  ,  400  to  545 
600  to  725  I  620  to  750 
610   to   800  ;  680   to   095 

140 

142ftto   143     147|to   14£i 


82  to  83 
119  to  117 
58   to       6^ 

900   to  4S8 


1800  to  2000  1800  to  3000 
1600  to  17 00  11600  to  17 90 


1250  to  1800 
2050  to  21  50 


1075   to  1200  ! 

1175  to  1200    1200   to  1300 
2200   to2250   2300    to2550 


1350  to  1875 
1600  to  1650 
1020  tol087i|1040 


29  to  45 
87  to  48 
13   to      20 


8|to 
8  to 


13 

m 


•A  to    lOU 
UAto     12| 

15  to  35 
11  to  22 
8   to 

6  to 
72  U) 
6ito 
8  to 
6   to 


18 
10 

«l 
10 

7 


68  to      88| 

81  to      83 

100  to   125 

60  to      65| 

89  to      90 

175  to  425 


1350  to  14 00 

1600   to  1675 

901196 


'80   to  45 

85  to  42 

18    to  22 

8|to  134 

8   to  11 


1550  to  16 50 

1750  to  1890 

1070  to  11 90 

22  to      33 

23  to 
10  to 


27 


84  to       13 
6   to       12 


7|to       8ii       7fto        74 


9ito     11 
ll|to    12H 


15  to 
11  to 
8  to 
74  to 
7Jto 
64  to. 
8  to 


»Ato    UA 
iiH  to     I2ii 


35 
15 
18 
11 
13i 

8 
10 

6 


45    to 
37    to 


46 

43 


45   to    "ifi        4.'»    to 
•M   U>      44  I     :to   U» 


15  to 
13  to 
8  to 
64  to 
7i  to 
G^to 
8  to 
6    to 


:{0  to  4K  40  to  47  40  1o 
20  to  [0  1H  to  t-'  !».  to 
12    to       3.)         12    to       ;iJ         12    ti» 


35 
22 
18 
10 
12 
8 
II 

"I 

I 

id 

44 

47 
JrZ 


i  '.::*    Ui    4  75  '  4  25    to    1  7."  I  i  J 
5(K>    to    iiVj  !  5(H)    to    5  7."! 


t<i 


I 


7  00  to  8  00  I  7  00  to  8  00   7  00  to  « 00  I  7  5*1  to 


'  I   ' 


i7h 
5  7.> 
8J0 


I  136   to  137     140  to  141  ; .. 

i  140ito  141      148  to  14HJI  131    to    l^U 

I  1 00        97  to  1 OO        07    to    1  Ou 

I     05   to  1 15  .     93  to  1 15  I     110    to    1  lo 


136    to I 

14.1    to    144  '  149    to 

1  00    to    1  25  I  1  00    to 


150 
100 
125  1 
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of  the  markets  al  the  beffinning  of  each  month. 


4 

367 


June. 

JiUy. 

1 
August.      1   September. 

1 

October. 

November. 

December. 

1350   tot475 
425   to  480 
r.85   to   715 
7  00   to   950 

13  30    to  $4  35 
445   to   4  60 
500   to   600 
600   to   0  00 

$340   to$430 
4  40   to    4  80 
530   to   575 
575   to   900 

1375   to$425  $350    to$405  $300   to$385 
440   to   470     4  15    to    4  40     390   to   430 
500    to    545     475    to    535     600    to    565 
650   to   800     625    to   7  50     575   to   7  30 

$205  to$885 
390  to  420 
470  to  540 
650  to  720 

126   to    127 
1334  to    134 

117 
1154to    116 

113 
1094  to    1104 

108   to   1084 
1084  to   109 

104 
107    to   108 

08   to      BO 
108§to.lOIII 

'iVoto  i'iii 

81}  to      84 
80   to      81 

81J 
73   to      80 

86}  to      87 
83    to      86 

100 
57    to      79 
74   to      77 

200 

89 

85   to      88 

100 

55   to      48 

79 

900    to    250 

724 
68   to      73 
04    to    108 
38    to      53 

684 
150    to   250 

1600   to  1000 
1500   to  1600 

84  to      87 
87   to      674 

85  to      05 
41    to      55 
74    to      7«4 

1  7  K    to    B  00 

824  to     87 
50  to     77 
80  to  100 
40  to      504 
70  to      70,  t 
1874 to  800 

17  00  tolSOO 

UOO  toiaoo 

"67*to  *"«7' 

88 
300   to   7  75 

"w'to"  68 

82 

190O   to2000 
17  00   to  1800 

1000   to  2000 
17  00   to  18  00 

1000   to  2000 
17  00   to  1800 

1900    to2000 
1600   to  17 00 

X  10      W      O  VV 

17  00   to  18  00 
14  00    to  16  00 

12  50   to  13  50 
14  50    to  1550 
17  00   to  1850 

1175   to  12  50 
13  00    to  14  00 
16  80    to  18  50 

1200  tol300 
1300  to  14  00 
17  50  to  18  00 

1 5  00*  "to  is"  90 ' 
23S0   to  27  00 

isoo't'oisso'' 

2500   to  27  00 

is'oo* ' to"i5*75'  isw ' to  15 75' 

2100   to  22  00   1900   to  20  00 

17  00   to  17  50 
18M   to  1050 
1100   to  1180 

1900   to  1950 
20  00    to  21  00 
1150   to  12  75 

1000 

2100 

1175   to  1205 

19  00  to  20  00 
2100    to  2200 
1175   to  1290 

20  00   to  21  00 
2100    to  22  00 
1250    to  13  15 

20  00 

2100 

1175    to  12  80 

1800 

1900 

10  75  to  11 75 

18   to      26 
20   to      24 
14    to      20 

18   to      25 
20   to      24 
14   to      21 

18   to      25 
20   to      25 
14   to      20 

20   to      32 
23   to      28 
14    to      22 

20   to      34 
25    to      30 
15   to      22 

24    to      37 
27   to      33 
18   to      28 

24   to      37 
27  to      32 
16  to      28 

5   t<»      Hi 
7    to      10 

5   to      11 
10   to      18 

74  to       71 

5   to      11 
44  to      10 

74  to       78 

5    to      114 
10    to      19 

74  to        74 

8    to      124 

9  to    *i3 

9  to      13 

7g  to        8} 

74  to        71 

7|to        74 

7|to       7i 

04  to     114 

»J8to    Hf, 

lOa  to      124 

10/,  to      12 

H  to     log 

7Hto      Ox'a 

7|to       01 

Hi  to    1213 

12Ato     134 

121  to      132 

124  to      134 

11   to    11,% 

lOAto    1015 

10  to     10| 

15    U»      35 

15   to      35 

15    to      35  '      15    to      35 

16    to      35 

16   to      35 

14  to     35 

la   to      22 

13    to      23 

13    to      22        13    lo      22 

13    to      22 

13    to      22 

12  to      25 

8    t«       IH 

8    to      1« 

8    to      18         8   to      18 

44  to      18 

44  to      18 

8  to      15 

Ci  to      10 

(;a  to       9 

6i  to      10         G4  to       10 

64  to      10 

G4  to      10 

64  to      10 

7    to       13 

7    to      12 

7    to      12          7    to      12 

7    to      12 

7    lo      12 

6g  141      12 

6    io        74 

6    to        7| 

52  to        72!       52  to        7i 

54  to       7; 

52  to        74 

54to       7 

8    to       11 

8    to       11 

8    to      11 

8   to      11 

8   to       12 

8    to      12 

8  to      12 

G    to        0 

G    lo         9 

ti    to        9 

G    to        9 

54  to        0 

54  to       0 

54  to      0 

4.-,    to      46 
35    to       43 

4r)    lo      4»J 
35    to      43 

45    io       K;  ,      45    to      4» 
35    to      43        35    to       42 

45    to      4n 

o5 

45    to      40 
:;5   to      42 

45   lo      46 
35   to      42 

34    lo      4« 
Tk    lo       14 

12  lo     :;i 

;m   to      40 
18    lo      42 
12    tu      34 

31    lo       40 
IH    to       -12 
12    to       34 

34    to       47 
18    to      42 
12    to       31 

31    to       42 
18    to       42 
12    to       32 

:?4    lo      47 
14    to      40 
12    to      32 

34    lo      49 
IH   to      40 
12   to      31 

400    to   4. VI 
4  75    to    5  75 

7:.o  m  82:> 

3:i0    to    4  00 
4  50    to    5  50 
650    to    850 

3  50    lo    4  25 

4  50    lo    5  00 
650    to    750 

3  50    to    4  00 
4 'Hi    to    5(H) 
6  50    to    7  25 

3  75    to    4  00 

4  50    to    5tJ0 
600    lo    7  00 

3  50    to    3  90 

4  00    to   4:»o 
0  25    to    7  25 

3  25  to   3  75 
3  75   to  4  2.''» 
GOO   to  675 

1  40   to   1 41 

117    to    118 

113    to    114 

85    to      90 

110    to    135 

1  15    to    1  16 
1  12    to    1  13 

1  lU    to    1 35 

100    to    110 

1  05    to    1  00 

80    to       85 

110    to    135 

104    to    105 

lOPi  to    TOO 

8u'  to       ?•"• 

80    to    I  05 

08  to      09 

J  45   to    146 

98    to    lOti 

iOO   to   125 

"i  44   to  "1*4^3 
05 
100   to    125  1 

1  m\  to  1  10 
74   to      7f 
80  to  105 
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Prodaot 


BosTOX— Continued. 

OaU: 

Ko.  2,  white bush 

Xo.  2,  mixed do 

Corn,  Ko.  2,  mixed ,do 

Potatoes do 

Hav: 

Good ton 

Choice do 

Pork: 

Extra  prime bbl 

New  mesa do 

Beef: 

Western,  extra bbl, 

l^amily,  extra  and  plate, 
barrel 

Lard lb 

Butter: 
Northern  creamery — lb 
Western do 

Cheese: 
Northern  factory,    goo<l 

to  choice lb 

Western    factory,    good 
to  choice lb. 

Snirar,  fiair  to  gpod,  refin- 
ing  lb 

Cotton : 
Ordinary   to   good  ordi- 

narv lb. 

lliddline     to     middlin;; 
fair lb 

Tobacco: 

Choice  leaf..,.-. lb. 

Good  western do. 

hun do. 

Woof: 
Picklock  and  X.  X.  X  .lb. 

Pulled do 

Combing  and  delaine.. do. 


January. 


fi'ebmary. 


10  534  to  $0  54   ^•'»^   to  $0  54} 

I     51    to      52  I     51    to      51} 

.;     72   to      72j|     73   to      74 

70tol05j     Mtol20 

1600   to  1800  iieOO   to  1800 


1053  tof053) 

50  to      51 

Td  to      74 

80  to    115 


<20  00   to  21 00   20  00    to  21 00 


I, 

i' 

115  00  to  15  50 

1800  to  18  50 

1200  to  1300 

1450  to  1500 

Hi  to      111 

25  to      36 

28  to      40 


124  to 
10  to 
7ito 

91  to 
12|to 

14  to 
lOj^to 

7    to 

47   to 

15  to 
25   to 


14  50   to  15  80 
1850 

1100   to  11 50 

1400   to  1500 
Hi  to      lU 

25   to      36 
28    to      40 


13 
13: 

7Jl 

9| 

l^■ 

15 
16  I 

48 
43 
50 


rUILADBLPHIA. 
Flour: 

Siiperfine,  Western    and 
Pennsjlvania bbl . 

Bakers',  Minn. ,  stiaight, 
barrel 

Patents,  wi  nter  wheat,  bbl . 

Patents,  spiiug  wheat.do. 
Wheat: 

No.  2,  red bush. 

Amber do 

Barley do. 

Com,  sail,  mixed do. 

Oats,  No.  2  white do. 

Rye do 

Potatoes do. 

Hny,  timothy ton. 

Beef: 

Family bbl. 

India  mess. ^ do. 

Hsms do. 

Pork: 

Mt88 bbl. 

Prime  mess do. 

Lard cental. 

Butter: 

Creamery lb. 

Western  dairy do. 

Cheese : 

New  Tork  factory lb . 

Ohio do. 

Sugar: 

Fair  to  good  refining . .  lb . 
Cotton : 

Ordinaty  to    good    ordi- 
nary lb. 

Low   middling    to   good 
middling.......-.:.. lb. 


42;;   to   4  50 


7  00  to 

7  50  to 

750  to 

140  to 

143  to 

84  to 


7  25 
800 
840 


11  to 
10  to 
7ito 

Oito 
12|to 


lOito 
0   to 

47  to 
15  to 
25   to 


132 
13 

74 

It 

13* 

14 
16 

101 

48 
44 
50 


375   to   500 

7  00  to  7  37^ 
750  to  8  25 
750    to    825 

142i 


80  to 

18  00  to 

13  50  to 

2500  to 

2050  to 

17  50  to 

1130  to 

35  to 

27  to 

12  to 
Hi  to 


141 

144  I 

118  :  90  to 

69i 

52  '  40  to 

»7  I  90  to 

1 12  I  1 10  to  1 2.» 

1950  ilSOO  to  2000 


Inarch. 


April. 


$058 
55 

$083  to   84 
63  to  115 


1600  to  1800  ,1600  to  1800 

1900  to  21 00  12000  to  21 00 

I 

1450   to  15 00  1425  to  14  75 

1800   to  1850   1775  to  1800 

950   to  1050   1150  to  1250 

1300    to  1600  !l300  to  1500 

Hi  to     iu|    luto     lu; 


May. 


$063  to  I0G4 

58  to      00 

88  to       89 

8U  to    125 

1600  tol80O 

2000  to  21  00 

15  50  to  16  00  i 

1900  to  1925 


30    to 
38   to 


11  to 
10  to 
7|to 

9  to 
Hi  to 


10|to 
7ito 

46  to 
15  to 
25   to 


42 
46 


35   to      44  , 


1500   to  1600 
lU  to       12^1 

29    to       30 
26    to      31 


13|      10   to 


13, 

u 

10* 
13* 


10  to 
7it» 

92  to 
124  to 


14  I  12  to 
13j'  10  to 
7i       7g  to 


14        13   to 
16        10   to 

8*.       0   to 


44  to 
15  to 
23    to 


lU 

18| 

16 
13 

8 

47 
50 
48 


375    to   475 


6  62ito 

7  50    to 
750   to 


700 


375   to   4  25 


7  25 


9t  to 

12|  to 

13    to 

10    to 

6    to 

415    to 
15   to 


14i 
134  j 

•*; 

Hi- 

13:i 

16  ' 

13 

8 

46 
44 

4e 


375   to    40C 


775     7  75 
775  '  7  75 


to  7  40  ;  T  50 
to  82ri  7  75 
to   8  50  I  8UU 


to    7  7,"» 
fo    9UU 


133     136*    to    137     143   to  14C4: 


118 
69 
50* 
92 


14  00   1350    to  1400 
2550  t  2550 

21 50  21 00    to  22  00 


1800  I 
13  50  I 
1175 


18  50 

1700 

1187*  to  12  00 


70   to 
67    to 


112    to 
1600   to 


13  50   to 
2200   to 


180 
68 
50) 
85 

123 
1800 


70 


40 


to   1  30  ; 

81  1 
to       5»i| 

8G 
to    1  20  I 


14  00  1 
2600   2500 
22  50  2100 


41 
31 

13J 
13 


7,^,  to      7A 

9*  to      lOi 
Hi  to      12* 


1825   to  1875   1850 
17  00   to 
1062*  to 


85   to 
24   to 

12   to 
12ito 

6|to 


9ito      11^ 
11*  to      12* 


>1775 

aiso 


17  00    to  1900   1700 
I 
1400  I 
to 2600  • 
to2300  2350 

to  19  00  19  00 
to  17  75  ilSOO 
to  11  75  1162* 


1750 
1125 


45 
35 

13 
12* 


39   to 
30   to 


12   to 
U    to 


7*  to        7i 

9*  to      1U 
11*  to      12i 


to  12.' 

to  i4ik 

to  ftl* 

10  til 

l«  !  45 

tu  1!)0U 

::7«!» 
to  *<:o  (u 

to  19  50 
to  18  50 
to  12  uo 


to      44 


12 
11 

7A 


28 
22 


to     13*      11* 
to     12*:     lii 

to      7,'J       7J 


to 


32 

23  I 

13 ; 

12* 

7* 


9|  to      lir      92to      11* 

111  to    i2f!   Ill  to    ui 
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June. 

July. 

August. 

Septomber. 

October. 

November. 

December. 

61   to      62 

87    to      88 

125   to   150 

$066ito$0  67 

63 

88   to      89 

90    to   120 

1800   to  1900 
2000   to2l00 

$069   to$070 
66   to      67 
90    to      91 

$053    to $0  54 
50   to      5-i 
91    to      92 
90   to   100 

18  00    to  19  00 
20  00   to  21  00 

$048   to $048} 
38  to      44 
78   to      79 
60   to      80 

1800   to  1900 
1800    to  21  00 

$040  to  $050 
43   to      47 
87   to      88 
60   to      70 

1800  to  1900 
1600   to  17 00 

$052  to$053 
^  to     48 

'    89  to      90 
60  to     80 

1800  to2000 
2100  to2200 



1800   to  1900 
2000    to2100 

1800 
1600  tol7  00 

17  00   to  1800 
2050   to2100 

17  60    to  1800 
2150    to 2200 

1950   to  2000 
2225   to2250 

20  00    to  21  00 
2275    to2300 

2100   to  21 50 
22  50    to  2275 

2100   to2150 
2860   to2376 

17  50  tol800 
2000  to2060 

1500   to  1600 

1500   to  1600 

1550   tolOOO 

1550   to  16 00 

1450    to  1500 

1360   to  1400 

1250  tolSOO 

1800  to  2000 
12   to      12i 

1800   to2000 
121  to      12| 

1800   to  2000 
13   to      18i 

1800   to  1000 
12|  to      13| 

1750   to  1800 
13   to      131 

15  00   to  1800 
181  to      13} 

1500  tolOOO 
121  to     12| 

22  to      26 

23  to      26 

21    to      26 
21    to      26 

21   to      26 
20   to      25 

24  to      30 
28   to      80 

24   to      31 
20  to      31 

28  to     37 
23   to     86 

28  to     86 
28  to     86 

• 

9    to      11 

10  to   m 

10  to      18 

•9  to     13i 

8   to      lOi 

8  to      11 

8  to      11} 

9  to      13 

0  to     12| 

7ito       71 

Hto       71 

7ito       7| 

7  A  to      7A 

71  to       7| 

71  to       7i 

7Ato     7A 

9h  to      Hi 

10  to      111 

10|to      111 

10|  to      12| 

9|to      101 

8  to       9i 

7«to       9| 

12i  to      134 

121  to      141 

121  to      14i 

13  to      141 

HI  to      12| 

10)  to      111 

lOito     111 

13    to      16 
10   to      13 
6    to        8 

13   to      16 
10   to      13 
6  to       8 

13    to      16 
10.  to      13 
6   to        8 

13  to      16 
10  to      13 
6  to       8 

13   to      16 

10   to      18 

6  to       8 

13  to      16 

10  to      13 

6  to       8 

13  to     16 

10  to     13 

6  to       8 

44   to      46 
15   to      47 
20   to      48 

44   to      45 

15    to      50 
20   to      47 

43    to      45 
15   to      47 
20   to      47 

43  to      45 
15   to      45 
20   to      49 

47    to      50 
15  to      47 
20   to      50 

45  to     50 
15   to      45 
80   to      50 

45  to     46 
16  to     45 
20  to      48 

350   to   400 

287ito   325 

275    to   3  00 

275   to  3  00 

275   to   800 

800  to   837} 

300  to  3371 

726   to   750 
7  75   to   850 
800   to   900 

690   to   725 
725   to   825 
750   to  850 

650   to   7  25 
700   to   800 
725   to   850 

700    to   750 
675   to   7  75 
800   to   860 

650   to   675 
625   to   700 
725  to   800 

625   to   650 
6871  to   700 
7  00   to   775 

550  to  600 
600  to  700 
675  to  775 

1.401  to    142i 

137 

147  to   147» 

113 

107 

108   to   109 

108|to  10B| 

"95"to"V25' 

834  to      M 

6l{to      621 

90   to      91 

150  to   175 

"70"  to  "125' 

79|to      80 

611  to      62 

80 

*i  00"  to  "135' 

90   to      91 

69   to      70 

65 

'i'oo'to'Vsi* 

86i 

58   to      66 

NominaL 

90  to   100 

1500.tol800 

'"85"to'*l*io' 

66|to      70 

46 

68   to      70 

57   to      68 

14  00   to  1800 

'■70*to"Yio' 

88  to      90 
45   to      46 
73   to      76 
65   to      70 
1500   to  17 50 

""7'6*to"l05' 
e2|to      87 
481  to      49 
67  to      68 
'75  to      B8 

1600   to2l00 

ii'ii' io'isQo' 

ii'oo'toaooo' 

1400  tol650 

2000 

2000 

aooo 

1900 

1800   to  1850 

1700   to  1750 

1700 

24*00 ' to2606"'24 66  to 26 00 

22*00 'to  a  00' 

ii*6b"to*22*o6' 

i7"6o'tol8  50' 

is'od' to '1*9*50' 

18*00 'to'ro'oo* 

2075   to  2100   2200   to  2250 
2O00   to2050  2000   to2050 
1175   to  12 50  jl250   to  1300 

2250   toSSOO 

2100 

12  874  to  13  25 

2800   to2350 
2150    to2200 
1800   tol850 

2375   to2400 
:i250   to2300 
1850   to  1375 

2400 
2250   to2300 
1250   to  1325 

2000  to20  50 

20  00 

1175  to  12  50 

21    to      25 
14   to      20 

23  to      26 
16  to      22 

23   to      26 
16   to      22 

26   to      29 
16   to      22 

27   to      33 
20   to      26 

83   to      87 
23  to      80 

33  to     3d 
23  to      30 

11    to      12 
10  to      11 

10  to      114 
8ito        Ol 

101  to      111 
9   to      10 

10|to      114 
9   to      lO'i 

U    to      18 
104  to      12 

124  to      184 
111  to      13 

124  to      134 
Hi  to      13 

7Ato      7A 

7ito       71 

7|to       71 

7  A  to      7,\ 

7Ato      7A 

7ito       7} 

7  A  to     7A 

9ito      Ui 

lOlto     111 

lOfto    IS 

101  to      12» 

9|to      104 

8|to       91 

8|to       9| 

la  to    i8| 
24i 

ISito     181 

U^to      181 

13|to      18J 

lUto      13^ 

104  to      111 

lOfto      Hi 
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Product 


Philadklp  uia— Cont'd. 

Wool: 

Ohio  X  to  XX lb. 

Obio  corDr>in|( do. 

tJnwaahed  dt^aine do 

TJnw ft8h«d  combing. . . do . 
Tobacco : 
State  seed  irrappera. .  .lb. 
Pefunsylvsnia      aasorted 

leaf lb 

Ohio  numinx  lot,  fair . .  do 
Ohio  running  lot,  good,  do. 
Kentucky  common  to 

good  lugs lb. 

Kentucky  good  to   fine 

iMf ^ lb. 

BiXTlMOU. 
Flour: 

State  superfine bbl. 

Ohio  and  Indiana  super- 
fine  bbl. 

Western  lamily do. . 

Patents do.. 

Wheat,  Ko.  2  red bush. 

Com,  regular  mixed.. .do.. 

Rye do.. 

Oats do.. 

Potatoes do.. 

Hay,  tiitiothy ton. 

Pork: 

If  ess bbl. 

Bacon  shoulders lb . 

8uga^cnred  hams,  can- 

Tasked lb. 

Sugar-cured  shoulders .  do . 

Lara. cental. 

Butter: 

Creamery lb.. 

New  York  State,  choice 

to  fine lb. 

Western  factory do. 

Cheese: 
New  York  factory.... lb. 

Western do. 

Sugar,  £sir  refining do. 

Cotton: 
Ordinary  to  good  ordi- 
nary  lb. 

Low  middling    to  mid- 
dling  lb. 

Tobacco : 
Good  to  medium  Mary- 
land leaf cental. 

Common  to  medium  Ken- 
tucky leaf cental. 

Common   to  good  Ken- 
tucky lugs oenral. 

Common    to    good   Vir- 
ginia lugs cenial. 

Wool: 

Burry lb. 

Merino,  un wonhed do . 

Good  unwanhed do. 

Tub- washed. do. 

Rice: 
Carolina,     common     to 

choice lb. 

Louisiana,  fair  to  prime, 
pound  


January. 


$043   to|046 


February. 


CHICAGO. 

Flour: 

Winter bbl 

Spring do. 

Wheat: 

No.  2  spring bush 

No.  2  winter do. 

Barley do.. 

Com, No.  2 do.. 


40  to 
80  to 
26   to 


12it0      20 


|0  44|to|045 
50 

's»"to'""88 

12*  to 


Varvh. 


18  to 

0  to 

18  to 

6  to 

12  to 


20 


400  to  480 

400   to   480 

7  2$  to   776 

7  25   to   875 

180 

86   to      67 

941 

47   to      50 

100   to    120 

1600   to2250 

1800   to  1878 

18  to     14 

1200 

^  to     44 

81   to      40 
28   to      36 

l^io      13 

6  to      12 

7  to       8 


1600  to2200   1500   toSOOO 

1886   to  1875  Il7t8  to  1888 
81  8i 

18  to  '  181 


9  to 


10 

Hi 


625  to  800 

760  to  1000 

500  to  700 

800  to  560 

17  to  24 

21  to  23 

26  to  20 

86  to  40 


ftfto 
5|to 


500   to   6  50 
600   to   700 

127|to   1271 


82   to   108 
63ito      03i 


18  to 

9  to 

13  to 

8  to 

12  to 


400  to  475 

400   to  475 

7  25   to  7  50 

750   to  875 

185 

66|to  m 

944  to  95{; 

47   to  52  ■ 

100   to  125 


$043   to|045 
43 


27ito 

12ito 

18   to 

9   to 

13   to 

8   to 

12  to 


$040   to$043il045   to$047 
-'    --      "         43    to      49 

SI 


850  to  480 

850  to  450 

615  to  720 

750   to   850 

1281  to   129 

68 

95 

48  to      51 

115  to   125 


880  to  475 

850  iSo  400 

6374  to  675 

685   to  750 

1354  to  1854 

75   to  77 

98   to*  100 

54  to  58 

120   to  135 

1500  tonoo 


U   to 


14 
1250 

>r  to    45 


30   to 
28   to 


124  to      12| 

6  to    m 

7 


1850 
35  to      48 


80   to 
28   to 


mto      13 
•  to     1:2 


U 


9  to      10|       8|to      104 
11|!     lU  to      114 


600  to  800 

750  tolOOO 

600  to  700 

800  to  550 

17  to  24 

21  to  23 

26  to  29 

36  to  40 


6|to 

54  to 


580   to   7  06 
725   to 


180   to   181 


67   to   107 
60ito      601 


50O  to  800 

750  to  1000 

500  to  700 

800  to  550 

17  to  24 

21  to  23 

20  to  29 

86  to 


5|to 

0|to 


40 

8 
74 


625   to  790 
675 


1264to  1261 


614  to   108 

60  to      604 


ApriL 


May. 


44   to     45 

39 

S7    to      31 

20 


124  to 

18  to 
9  to 
13   to 

5   to 

12   to 


23  to 

124  to 

18  to 

9  to 

13  to 

5  to 

12  to 


875  to  500 


875  to 
646   to 

800   to 


500 
735 
825 


1414  to   142 


80  to 

95  to 

55  to 

110  to 


814 
98 
58 
130 


1600   toSOOO 

1775  to  1850  1880  to  1950 
H  H 

It       •   ^     J§ 

1150   to   1200  1275 

41   to      46 

30   to      42 
30   to      88 

74 


9|to  104 

U4to  124 

500   to  800 

750  tolOOO 

600   to  700 

800   to  550 

17  to  24 

21   to  23 

26   to  29 

36   to  40 

ftfto  g 

54to  64 

600  to  7d0 


18$ 

1124to  1324 
7ifto  106 
694to      70 


25  to 
17  to 

14  to  144 

84  to  10 

74  to  74 

•4to  lot 

111  to  m 

500  to  800 

750  tolOOO 

500  to  700 

800  to  650 

17  to  24 

21  to  33 

27  to  SO 

36  to  40 


f  to 

6  to 


8 


601  to  706 
750 


140 


78  to  97 
78ito  7441 
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JVB«. 

Jttly. 

S«pt«mber. 

Oetobor. 

KoTombor. 

December. 

|042ito$047i 
33   to     01 

$041   to  $043 
44  to      48 

$041   to  $043 
88    to      48 

$042   to$044 
34   to      48 

$038   to  $048 
35   to      49 

$041   to$043 
84   to      50 

$035  to$04d 
43  to     49 

"»"to"83* 

"tl'to* 

86 

"an' 

86 

"21 'to" 

80 

"211  to' 

30 

"Hi'to 

86 

'"2"9"to'"86' 

12ito      30 

ISito 

20 

121  to 

20 

121  to 

20 

12|to 

20 

12ito 

20 

I3ito     30 

18   to      25 

9  to      18 

13  to     18 

18  to 
9  to 
13  to 

26 
13 

18 

18  to 
9  to 
13   to 

25 
13 

18 

18   to 

9  to 

13   to 

25 
13 

18 

18  to 
9  to 
13   to 

25 
13 

18 

18  to 
9  to 
13  to 

25 
13 

18 

18  to     25 
9  to     13 
18  to     18 

6  to      10 

6  to 

10 

5  to 

10 

5  to 

10 

5  to 

10 

6  to 

10 

6  to     10 

12  to     80 

13  to 

80 

IS  to 

SO 

13  to 

80 

13  to 

80 

13  to 

30 

13  to     30 

850   to   400 

825  to 

400 

800  to 

875 

335  to 

875 

335  to 

350 

350  to 

400 

835  to  875 

8S5   to   480 

605   to   675 

800   to   900 

138   to   1381 

81 

76  to      80 

60  to      61 

835   to 
565  to 
760  to 

68  to 

400 
675 
900 
155 

62 

800  to  875 

525  to   675 

700   to   875 

1131  to   113| 

!83i  to      84 

65   to      75 

03   to      66 

200   to   250 

1700  to2100 

825  to  875 

500   to   587i 

575   to   850 

111   to   llli 

84 

65   to      67 

88   to      45 

200   to   250 

1500    to  18 00 

810   to   850 

462   to   550 

5  75   to   8  50 

106   to   106i 

66ito      67 

72   to      73 

39   to      45 

225   to   275 

1500   tolOOO 

850   to  400 

487   to   550 

575   to  800 

105ito   105i 

8?to      87 

66   to      68 

42   to      47 

200   to  225 

1400   tolOOO 

825  to  875 

475   to  550 

575  to  800 

105{to  106i 

84 

65 

4$   to     46 

200   to  230 

i7  00*  to  80  00* 

iioo'te'iooo' 

1400   tolOOO 

Mff  tonoo 

3160  to237B 
Hi 

2235  to889B 
13 

MOO 

I3i 

835 
13i 

1425 

121 

9375 
121 

I5ito     16 
1276 

16|to 

16 

13 

L875 

16|to 

LS25 

l4to 

L4  00 

IQto 

1400 

l$|to 

17 
12 

L8  75 

ISito     17 
I860 

22   to      25 

30  to 

27 

38  to 

27 

36  to 

85 

36  to 

83 

35  to 

87 

38  to     88 

90   to      23 

18 

90  to 
18  to 

32 

30 

18  to 
18  to 

34 
20 

30   to 
18  to 

27 
20 

30  to 
30  to 

28 
22 

36  to 
28  to 

93 
35 

38  to     84 
28  to     26 

lUto      13 
8  to     10| 
7*  to       7i 

lUto 
8  to 
7  to 

13i 
10 
ft 

10|to 
?to 

7ito 

12 

10 
71 

11  to 

9  to 
7  to 

71 

Hi  to 
10  to 
7ito 

1 

13  to 
11  to 
7ito 

18 

SI 

7ito      8| 

7  to      10| 

Hto 

ui 

10  to 

lU 

lOlto 

111 

Oito 

lOi 

9  to 

H 

8|to      9 

Hi  to      12 

121  to 

131 

134  to 

121 

ISfto 

IS 

Hi  to 

111 

10  to 

XH 

•Ito    io| 

660  to  800 

506  to 

800 

500  to 

800 

400  to 

800 

406  to 

900 

400  to 

900 

400  to  900 

750  tolOOO 

750  to  1000 

760  tolOOO 

760  tolOOO 

760  tolOOO 

750  tolOOO 

750  tolOOO 

500  to  700 

500   to 

700 

500  to 

700 

500  to 

700 

500  to 

700 

500  to 

700 

500  to  70O 

aOO  to   550 

800  to 

560 

800  to 

650 

360   to 

560 

806  to 

'*27"to 
87  to 

550 

"so* 

40 

300   to 

'"Vf'to" 

37  to 

550 

"ii' 

40 

800  to  660 

"■jw'to"  '28* 
36  to      38 

'"27'to' 
87   to 

"36" 
40 

'■27'to 

37   to 

"so' 

40 

'"ir'to 
37  to 

"'36' 
40 

'  W  to'w' 
9r  to     40 

5|to         8 

5|to 

8 

5}to 

8 

5|to 

8 

5ito 

7i 

6ito 

7i 

«|to      7i 

51  to         61 

600  to   700 
600   to   700 

124}to   125| 

120   to   122} 

69   to   100 

69  to     n 

5ito 

600  to 
610  to 

115|to 

125  to 

55  to 

74lto 

6i 

700 

51  to 
000   to 

6* 

700 
710 

102i 
102 

5ito 
500  to. 

61 

5  to 

6 

5  to 

6 

6  to      6 

700 

117i 

140 

65 

75 

650   to 

98   to 
98   to 

75  to 

76  to 

108 
96 

Si 

.'"I.'IV.V-":: 

1004to 

102 
102 

........ 

105ito 
95ito 
86|to 
67|to 

94|to 

e7ito 

82 
68 

94   to     94i 

83       7Uto 
78|     74}  to 

"8rto"82' 
59  to    S 
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Product. 


Chicago— Continued. 

OatB,  No.  2 ^ bash. 

Rye.  Ko.  2 do.. 

Potatoes do.. 

Hay: 

Timothy,  Ist  qaality.ton. 

Timothy,  2d  quality.. do.. 
Beet: 

Meas bbl. 

Extra  meaa do. 

Hanu do. 

Pork: 

Meui bbl. 

Bacon lb. 

Hama do. 

lArd oental. 

Batter: 

Creamery lb. 

Good  to  choice  dairy,  .do. 
Cheese: 

Full  cream lb. 

Lower  grades do. 

Sngar,  yellow do. 

Wool: 

Good  to  choice  medium 
tub lb. 

Fhie  washed  fleece — do. 

Fiuo  unwashed  fleece. .  do . 

CIXCI2C5ATI. 

Flour: 

Superfine bbl. 

Extra do.. 

Family do.. 

Fancy do.. 

Wheat: 

No.  2  red bush. 

No.  2  hard do.. 

Com: 

No.  2  mixed do.. 

No.2  white do.. 

No.2yeilow do.. 

Oats.. .......*.....,.... do.. 

Rye do.. 

Barley do.. 

Hav: 

No.1  timothy ton. 

Lower  grades do. . 

Pork: 

Mess bbl. 

Hams,  sugar-cured lb. 

Shoulders do. 

Bacon do. 

Lard cental. 

Butter : 

Creamery lb. 

Lower  grades do. 

Cheese: 

Choice  Ohio  fkotory . . .  lbs . 

Lowgr  grades do.. 

Potatoes bush.. 

Peanuts: 

Tennessee lb. 

Virginia do. 

Cotton: 

Ordinary  to  good  ordi- 
nary  lb. 

Low  middling  to  good  mid- 
dling  lb. 

Middling  fidr  to  fair. .  .do. 
Wool: 

Fleece,  washed lb. 

Tub  washed do. 

Unwashed do. 

PuUed do. 

BUST  LOUXB. 

Flour,  oholoe bbl. 

Wheat,  Vo.  2  red bush. 


$0  441  to  $0  45 
95^10  97 
80   to   110 

1450   to  1500 
KOO   to  1350 


1200  to  1300 

1000  to  11 00 

975   to  1000  1000  to  1050 

1050   to  11 00   1100  td'1150 

2025   to 2050   20  50  to 21 00 


January. 


Febmaiy. 


10  421  to  10  42i  fO  40i  to  $0  40|  $0  44 
91    to      96       82   to      88 
100   to    115     110   to   190 


17  074  to  17  20 

7|to      10 

ll{to      12 

1115   toU20 

33   to      40 
25  to      32 


8 


1800   to  1830 
71  to      lOi 
Hi  to      12 
1105  toll07i 


11  to 
2  to 
7   to 


40  to  44 
30  to  40 
26  to   28 


390  to  5  00 

525  to  560 

610  to  6  35 

665  to  7  50 

138  to  139 


69  to 


70i 
71 


48  to   50 

103  to  105 

90  to  105 

17  00  to  1800 

14  00  to  1600 

I 

17  25  to  17  50 

I  111  to   12i 

I   71  to   8 

I  iii  to    111 

1092  to  1097 

45 

80 


15  to 


Hi  to   12i 


100  to  125 

♦Ito   6i 

6  to   6i 


8|tO  101 

10|  to  111 

12}  to  13i 

35  to  38 

28  to  39 
18  to  27 

29  to  80 


540  to  750 
135 


Hank 


1200  to  1300 
1100  to  1150 

1000  to  1050 
1100  to  11 50 
20  50  to  21 00 

16  624  to  17  00 
7{to   lOi 
ll{to   12 
1037itol052i 


▲pilL 


to  $047 
....  88 


33  to 
26  to 


12  to  13 
2  to  Hi 
7  to   8 


37  to  42 
30  to  38 
20  to   24 


3  50  to  5  00 

525  to  560 

620  to  650 

685  to  750 

141  to  142 


64ito   641 

72|  to   72i 

65 

48  to   50 

104  to  1041 

96  to  105 


1300  to  1400 
1200  to  1250 

1000  to  1050 
1150  tol200 
2050  to2100 

1716  to  1725 
71  to   U 
12  to   12i 
1100  to  1105^ 


1053  to$053i 

83 

106   to  110 

14  00  to  1500 
1300   to  1400 

1100  to  1150 
1200  to  1350 
2400   to  2500 

1802itol825 

8}  to      111 

12i  to      l^ 

1115  toll2S 


38   to 
28   to 


12i  to  13i 
2  to  10 
7   to       8 


38  to      48 

30   to      40 
18  to      20 


93   to   100 


ICOO   to  17 00   1550   to  1650 
14  00    to  1500   1400   to  1500 


18  50  to  1875 
12i  to  13 
8  to  8i 
Hi  to      12J 


1800  to  1825 
121  to  13 
81  to  8i 
Hi  to      121 


37   to 
22  to 


12  to  13 
2  to  10 
7ito        8i 


87  to  41 
31  to  43 
18   to      19 


425  to  475 
500  to  540 
580  to  600 
650   to   700 

133ito   134 


72  to 
76ito 

50  to 
90ito 
96   to   100 


721 

IS* 
72 

511 

91 


1130    to  1180   1030   to  1050   1040   to  1095 


43   to' 
18   to 


45 


12   to      13 

lOi  to      Hi 

115   to   130 


8| 


8|to  10| 

11   to  lit 

121  to  13| 

35   to  40 

28  to  80 
18   to  28 

29  to  30 


640 
1421to   142|l 


L030   to] 

60   to 
25   to 

L050 

62 

40 

12   to 

9iio 

120  to 

135 

US 

7 
9 

8fto 

lOi 

101  to 
12|to 

■■\^ 

37   to 
28   to 
18    to 
28   to 

40 
88 
27 
29 

600  to 
1851  to 

615 
185il 

^7- 


24  to 

ao  to 


18  to  14 
2  to  12i 
8  to 


37  to 
37  to 
18  to 


460  to  510 
540  to  565 
615  to  640 
675   to   735 

140  to  141 
142 


791  to 

51    to 
92ito 


741 

80 
75 
Ki 
93 


95   to   112 

1700   to  1800 
1500   to  1600  I 

1875   to  1900 
13   to      13}! 
81  to        9 
121  to      13  ' 

1095   to  1110 


80   to 
15   to 


32 
261 


11   to      12 

Bito        9 

115   to   155 


5ito        71        2^to       7} 
8ito        9         8ito       9, 


tio       lUJ 

111  to      12i      HI  to      1211 
12ito      131,     13   to      131 


37  to  40 

28  to  38 

18  to  26 

28  to  29 


610  to  626 


35  to  40 

28  to  30 

17  to  25 

28  to  29, 


615  to  625 
ItSitO  1831 
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June. 

July. 

Aagost. 

September. 

October. 

NoTember. 

December. 

$048  to  $048} 
77  to      78 

$056  to$066} 
65  to      75 

$060  to$062 
66   to      68 

$037  to$039 

63   to      67 

50 

$035 

58 

$045    to      50 

1250   to  13 00 
1050   to  1200 

$034  to $034} 
50   to      68 
45   to      60 

1160   to  1200 
1000   to  10 50 

$083  to$034 
58 

160   to    161 

66  to     70 

1500  to  1600 
1300   to  1400 

1400  to  1500 
1100   tol200 

14  00   to  1500 
1200   to  1300 

1100   tol200 
900   to  10  00 

1160   tol260 
1050  tollOO 

1250   to  13 00 
13  60   to  14  00 

12  50   to  1300 
1400   to  1425 
2300   to2400 

1225   to  12 50 
1275   to  1300 
1950   to  20  00 

1225   to  1250 
1250   to  13 00 
17  50   to  1800 

1225   to  1260 
1280   to  1320 
17  00   to  1800 

1200  to  1260 

1060   tol075 

2450    to  2500 

i700"tol806' 

19  82}  to  1047 
10}  to      12 
14   to      14 

2167} 
11   to      14 
14}  to      16 

1230 

19  22}  to  21 20 
10}  to      14 
14}  to      15 

1195  to  1207} 

21   to      24 
16   to      21 

21 82}  to  21  05 
11   to      15 
15   to      15} 

12  27}  to  12  32} 

25   to      30 
18  to      24 

2250   to2240 
12   to      13} 
16  to      10} 

12  50   to  12  70 

2100  to2200 

1725  tol860 

1117}*toll32 

SI   to      26 
16   to      22 

iowtoViTO* 

21   to      35 
15   to      21 

25   to      31 
20   to      25 

30   to      88 
24   to      33 

30  to     87 
24   to     82 

12   to      12} 
3   to      10} 
7}  to       8} 

9}to      10 
2   to        7| 
7}to        8} 

10   to      11 
2   to        8} 
7}  to        8} 

10   to      11 
2   to      11 
7   to        8} 

10   to      11 
2   to        9 
7}to        8} 

12}  to      13} 
2  to      11 
7  to       8} 

10}to   .U 
2  to     10} 
6}to       7} 

37  to      88 
37  to      30 
18   to      21 

37   to      40 
37   to      40 
26   to      28 

37   to      40 
37   to      40 
25   to      28 

35   to      38 
30   to      37 
25   to      28 

35   to      38 
80   to      37 
25  to      28 

35   to      88 
30   to      37 
26   to      28 

85  to     88 
80   to     87 
26  to     27 

350   to   476 
5  00   to   640 
575   to   6  00 
640   to   725 

400   to   460 
500   to   640 
676   to   600 
685   to   700 

350   to   375 
400^  to   435 
475   to   500 
676   to   676 

860   to   890 
410   to   440 
475   to   600 
650   to   625 

326  to   360 
390    to   415 
440  to  450 
500   to   560 

825   to   360 
875   to   400 
875   to  460 
485   to   540 

260  to  310 
865  to  400 
480   to  440 
475  to  525 

130  to   182 

129   to   130 

100  to   101 
108   to   103} 

100   to    100} 
100   to   102 

97    to      98 
99   to  102 

95   to      96 
97   to      99 

100  to  100} 
102 

77 
55   to      56 
75}  to      78| 
87   to   100 

76|to      76 

87 

76 

67   to      59 

68}to      70 

Nomixial 

75} 
86ito      88 

53   to      67 

67  to      71 

50 

76}  to      76} 

76  to     m 
80}  to      45 
75   to      78 
55    to      85 

IS* 

64} 
31    to      30 
62}  to      63 
70   to      83 

66 
Nominal  — 
68   to      60 
35}  to      40} 
62   to      62} 
65   to      70 

68 
Nominal.... 

70 
39  to      42} 
59  to      62} 
65  to      75 

18  00   to  1900 
14  00   to  17  60 

1700  tol800 
1400   to  1660 

1960   to 2050 
1500   to  1800 

1600   to  16  50 
1300   to  1560 

UOO   to  1450 
SOO   to  1300 

1300   tol350 
1000   to  1260 

1200  tol300 
900  toll50 

1950   to2025 

14   to      15 

10}  to      11 

14   to     14} 

1176 

2226 
14}  to      15 
10|  to      11 
14   to      14} 

1176 

2160   to  21 75 

14}  to       15} 

11}  to      12i 

15   to      15} 

1225 

2300   to  2325 
14}  to      15} 
11}  to      12 
15}  to      15 
1235 

2300   to2325 

151  to      16} 

12}  to      12} 

16   to      17 

1275   to  1300 

2226   to2a50 

15}  to      15} 

11}  to      11} 

16}  to      16{ 

1180   to  11 70 

1750  tol800 
14}  to      14} 
10  to      10} 
13i  to      13} 

1075  tol082 

23   to      26 
14   to      20 

26  to      27 
15   to      22 

25  to      27 
17   to      20 

27   to      30 
16   to      22 

30   to      36 
20   to      28 

35   to      40 
18   to      80 

27   to      36 
14  to      28 

9   to      10 

8  to        8} 

150   to  200 

9  to      10 
7}to        9 
75   to      80 

8}to        9} 

rto     8 

65   to      65 

10   to      10} 
7}  to        9 
60   to      60 

11    to      12 
10   to      10} 
65   to      60 

12   to      12} 
8   to      11} 
60   to      60 

11}  to     12 
9  to     11 
56   to     80 

§S    ? 

6  to       8} 
8}to        9 

4  to        8} 
8}to        9 

4}to        8} 
7|to        ? 

2  to        8} 
8i  to      10 

2   to        8} 
8}lo      10 

IIS   ? 

9}  to      10} 

9}  to      11 

9ito      111 

10   to      11} 

81  to      10} 

8   to       9} 

7}  to       9} 

101  to      10| 
12}  to      1^ 

Ufto      12} 
13}  to      14 

12  to     12| 
ISfto      14} 

12}  to      13 
131  to      14} 

10}  to      11} 
l^to      13 

10  to      10} 
11}  to      12 

9}  to      10} 

11  to     11} 

33  to      40 
28   to      36 
16   to      24 
28   to      29 

33  to      40 
25   to      36 
16   to      25 
28   to      29 

33   to      38 
28  to      36 
15   to      25 
28   to      29 

33   to      35 
28   to      30 
15   lo      25 
28   to      29 

35   to      36 
28   to      37 
15   to      23 
28   to      29 

32  to      34 
26   to      34 
14   to      21 
28   to      25 

32  to      84 
27  to      35 
14  to      21 
24   to      25 

680  to  695 
124  to  124} 

590   to   615 
132 

490   to   500 
96   to      97| 

485   to   495 
98}  to      98} 

445   to   465 
90}  to      91} 

4  45   to   4  60 
9.{    to      93i 

4  40  to  4  50 
M}to     94} 
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Produot 


Jannftry. 


IfebniAry. 


March. 


▲piiL 


Maj. 


SAnrr  Louis— Continaed. 

Opm,  No. 2  mixed. do. 

Kye do.. 

Barley ^ do. 

Gate do. 

Potatoes do. 

Hay: 

Timothy ...... .  ..^..ton 

Prairie.. ............. do. 

Fork  I 

MeM..M...M« bbl 

Baoon.— .cental. 

Hame... ............. do.. 

Lard do 

Boof: 

Sxtrameea bbl. 

PamUy half  bbl. 

Butter: 

Crbameiy .....lb 

Dairy do. 

Cheese: 

Cream lb 

Lower  grades do. 

Tobacco: 

Common  to   good    Ings 
(barley) cental 

Common  leaf  (biirley).do. 

Medium  toflne(barley)  do. 
Wool: 

Tub-washed lb. 

Low  to  medium  combing, 

unwashed lb. 

Peanuts do. 

Sugar,  New  Orleans,  com- 
mon to  ohoioe lb. 

Cotton: 

Ordinary  to  good   ordi- 
nary lb. 

Low  middling   to    good 
middlingT-" lb. 

KAVBAB  onr. 
Hour: 

Choice sack. 

Panoy.^ do.. 

Wheat,  No.  2  red  winter, 

bush 

Com  No.  3  mixed bush. 

Bye do.. 

Barley do.. 

Oats .a.... ..do.. 

Potatoes • do.. 

Hay ton. 

Pork: 

Mess bbl 

Clear do.. 

Hams,  sugar-cured .  cental . 

Baoon,  sugar-cured. . .  do . . 

Lard,  in  tierce lb. 

Buttet: 

Creame^ .lb. 

Dairy,  Kansas do. 

Cheese : 

Pull  cream,  Baatexn ...  lb . 

Kansas do. 

Sugar,  New  Orleans do . 

Peanuts... do. 

wool: 

ITnwMhed lb. 

Tub-washed do. 

Colorado  and  New  Mex- 
ico  lb. 

IfXW  OBLEAHB. 
Flonr: 

Superfine bbl. 

Family do. 

Minnesota  patents do . 

Wheat,  No.  2  red  Western, 

bushel 


$0 65|  to  $0  652  $0  6U  to  $0  Gl| 


05   to      00 


45    to      47 
106   to   125 


IK') 
8.1 

40i  to       47 
112ito    136 


$0S7}to$0S8  $060   to  $070  9073|to$074i 


2200   to  2250   17b0    to  22  00 
900   tol250    1000   to  1275 


1700   to  1750 
990 

U26'to"i350 
1100    to  11  75 

13  00 
750 

34   to      38 
30    to      38 


13   to 
8   to 


4  50  to  7  00 
7  50  to  10  50 
ISOO   to2000 

30  to      88 

24   to      25 
8|tO       5 

Tito       8i 

I  to     lOi 
11  to     lli 


840 
860 


1800  to  1925 

10  00 

1200   to  13 SO 
UOO   to  11 35 

1800 
7  25 

35   to      40 
18   to      35 


95 

80i  to      91 

43i  to      45 

120   to   132i 

16  00  to  1800 
9  50    to  11 50 

1740  to  17  50 
990  to  10 00 
1040  to  1060 
10  57^  to  10  60 

1800 
725 

44    to      48 
20   to      42 


12   to 

8ft  to 


450  to   700 

750  to  1060 

1200  to 2000 

80  to      38 


28  to 
f   to 


Tito       H 

8  to     lOi 

U  to     111 


8  45 
870 

104    to    106 

5S| 
92 


1750  to  17  60 

1070  to  1090 

1250  to  14  50 

1085  to  1125 

1800  to  16  00 

850 

42  to      45 

25  to      40 


12  to 
8   to 


425  to  650 
600  to  800 
900   to  1700 

31   to      87 

23ito      25 
6   to'     Si 

Tito       81 


8|to      10& 

111  to      111 


325 
350 

109   to   110 
57|to      ^ 


81    to 
85   to 


814 
07 


82 


51i 
100   to   127| 


1850   to2200 


11   to 
6itO 


400  to   600 

650  to    700 

800  to  1700 

81  to      38 


81    to 
90   to 

54 
106   to   135 

21  50   to  2200   ' 
14  75   to  1500 

1840  to  1840 

800  to  11 50 

1275  to  1400 

1175  to  1200 

1200   to  17 00 
800    to    900 

20   to      29 
18    to      24 

12   to      33| 
7|to      10 


400  to  550 
550  to  750 
800   to  1700 


28   to 
6  to 


25 
6i 


7|to        8| 

0|to      10| 
101  to      121 


72 


87   to 

21   to 
6  to 

81  to 


81 


8|to      10} 
111  to     12} 


tout*   124 

71 
75 


100   to   115 
500    to   900 

18  00 
20  00 
12  50 
12  50 
111 


45| 
110  to  1275 
600    to    950 

1800 
20  00 
1250 
12  50 
111 


44|  to  45 
120  to  137 
600    to   900 

1900 
2100 
1175 
1200 
llj 


50 
120  to  140 
7  00   to  1050 


63}  to   54 

90  to  120 
7  00  to  1400 


88  to 
21  to 


40 


85  to 
26  to 


29 


14 

12  to   13 

e|to   8 

6 

14  to   23 
88  to   40 

14  to   20 


4  50  to  4  75 
625  to  650 
800  to  850 


14 

10  to   11 

7|to   8 

6 

14  to   22 
38  to   40 

14  to   20 


42  to 
35  to 


10  to 


45 


40  to 
82  to 


80  to 
21  to 


22 


14 
U 


14  to   23 
38  to   40 


14  to   20 


14  to   28 
88  to   40 


14  to   20 


14  to   23 

88  to   40 

14  to   20 


5  00  to  5  25   Nominal. 
7  00  to  7124  0  25  to  6  50 
750  to  850  j  800  to  850 


"^on^nal.    Komical. 
637|to  660  G50  to  673 
7624  to  800  ,  350  to  900 


160  j 
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Juno. 

Joly. 

Aoguit. 

September. 

October. 

November. 

Deoember. 

$o70ito$073 
72 

10761  to  $0  7(^ 

$077Jto$0  78* 
59   to      6a 

90  804'$0G04to$06l 
80  63i  to      6<i  1                    b^i 

$063   to 80 64 

80  51  to$0  514 
55 

924 
50 
100   to   210 

71k.                          fiTll       as    tn        7?t 

62  to      65 

52   to      53 
100   to   200 

50   to      50* 
35   to      00 

33J  to       33  1 
6U    to       75 

31 
50   to      60 

3!4 
40   to      67 

3.S4  to      36 
70  to      75 

'2000   to  24  00 
1450 

2500   to2700 
1600 

1900   to2000 

000  toipoo 

12  00 
7  25   to   800 

1150   to  15  00 
850   to   9?5 

1250   to  1600 
700   tolOOO 

1200  tol500 
900  tol025 

19  80 

950   to  1400 

1500   to  17 50 

1100   to  11 05 

2275   to2300 
1000   to  1350 
1600   to  1625 
U60   to  1200 

2100 
1340   to  1400 
1650   to  1650 
1165   to  1206 

2200   to  2240 
1475    to  15 15 
1500   to  1550 
i2;25   to  1325 

2275 
1100   to  1550 
16  00  to  17  00 

2200 
1400  to  1550 
1600   to  1700 
1300   to  1850 

17  26 
1135  tol325 
1450  tol500 
1060  tol0  70 

1300   to  17  00 
800   to   900 

1300  to  1725 
800   to   950 

1300   to  1800 
800   to   950 

1300    to  18  00 
800   to   950 

13  00    to  18  00 
800   to   950 

1300   to  1800 
800   to   950 

12  00  tolOOO 
700  to  850 

24   to      25 
20   to      21 

24   to      28 
14   to      22 

23   to      25 
16   to      20 

25    to      32 
16    to      25 

24   to      81 
18   to      27 

84   to      39 
22   to      32 

88  to      87 
27  to     32 

11    to      13 
7|tO      10 

mto      11 

eito     71 

lOito      11 
6{to        7J 

11    to      13 
74  to        9 

'n  '21 

124  to      184 
9   to      loj 

12  to     134 

a  to   if 

475  to   676 
800  to   800 
860  tol620 

476   to   675 
600  to  800 
850   to  2000 

80  to      87 

460   to    560 
700   to   725 
8  50    to  20  00 

80   to      87 

500   to   600 
700   to    800 
850   to  20  00 

28   to      38 

500   to   TOO 
600   to   900 
1000   to2000 

80   to      86 

■■*   "" 

30  to      37 

28   to      874 

80  to     85 

18   to      23 
6   to       8^ 

8  to       8| 

91  to      101 

20i  to      21^ 
6ito      10 

8   to        8| 

16   to      22i 
6|to      10 

17   to      224 
64  to      10 

04 
104  to     111 

17   to      10 

20   to      26 
44  to      64 

7  to       74 
84to      91 

20  to     25 
8|to       5 

e|to     7 

7|to       81 

84to        91 

101  to     111 

Hi  to      12i 

i2i  to   m 

12f  to      12i 

i24to     12| 

104  to    m 

9|to      10| 

9ito     10 

325 

830 
840 

290 
800 

220  to   825 

240 

230  to   840 
250   to  815 

260  to  800 
800  to  810 

340 

112   to   118 

73  to      74 

60 

105  to  no 

68|to      60i 
56 

79}  to      81 
60  to      66 

474 

1 

79 
53 

474 

77 
62 
48 

84 

90   to   1§* 
876   to  1200 

50   to      58 

iw'to'ii'oo* 

40  to      55 
600  to  750 

342 
25   to      50 
326  to   700 

29 
40   to      45 

325   to  700 

29  to      31 

45   to      60 

8  00   to   7  70 

324 
55  to      65 
650  to   800 

2100 

2200 

2300 
2600 
1^00 

2850 
2850 
1576 
1876 
121 

23  00 
2800 
15  50 
1875 

2100 

2300 

2500 

1450 
1426 

1450 

14  76 

12 

1625 
1525 

25   to      28 
15   to      10 

mm           «       • 

25  to      27 
86  to      38 

18   to      22 
14  to      16 

18  to     28 
16  to      16 

28  to     26 
19  to     20 

2C 
86   to      88 

lOito      18 
12    to      13 

11   to      11* 
8*  to       9i 

10  to      13 
6  to       8 

18  to      134 
6  to       8" 

18   to      H 
6   to        8 

18   to      14 
6   to        9 

14  to      15 
10  to      12 

8   to       4 

8  to       4 

8  to       4 

8  to       4 

8   to       4 

8  to        4 

8  to       4 

14   to      20 
38   to      40 

17  to      22 
30  to      82 

16  to      21 
80  to     82 

17  to     21 
80  to      32 

16   to      21 
80   to      82 

16  to     21 
80  to      32 

16  to      21 
80  to      32 

14   to      16 

12 

Nomina 
500  to   5124 
800  to  8624 

14  to      18 

KomSnal. 
480 
725   to   750 

14   to      18 

Kominiil 

4624 
626   to   700 

14  to      18 

Komin*1. 
470  to  490 
825  to   700 

14  to     18 

Norolniil. 
625   to   650 
m   to   900 

Nominal. 
625   to   650 
800   to   875 

.   KomlDAl. 
4  00  to  475 
6 124  to  GG'J4 

80   to      96 

95  to   115 

108  to   109 

106 

103   to   104 

102  to  103 

104 
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Product. 


Jftnaary. 


Febmarj. 


Maick. 


AprfL 


M»y. 


NEW  ORLiikSfr— Contined. 

Corn,  mixed bnah 

Oat« do. 

PoUktoet bbl. 

Hay: 

Prime ton. 

Choice ....do. 

Beef: 

"Western bbl 

Falton  market. .  .half  bbl 
Pork: 

Mess bbl 

Baoon lb. 

Uam... •...••..••..... do. 
Lard... «»...••.•••.•. ...do. 
Batter: 

Weetem  creamery  — lb. 

Western  daily do. 

Cbeese: 

Choice  &ctory lb. 

New  York  cream do. 

English  dairy do, 

Stttrar: 

Fair  to  folly  fair lb. 

Prime  to  tniotlj  prime, 
poond 

C&rified lb. 

Cotton : 

Low  ordinary lb. 

Ordinarvto  good  ordinary, 
poond. 

Low  middling  to  good 
middling lb. 

Middling  fair lb. 

Tobacco: 

Low  to  good  logs lb. 

Low  to  mediom  leaf. .  .do. 

Good  to  fine  leaf do. 

Wool: 

Barry lb. 

Looisiana  dear do. 

Clear  Lake do. 

Peanots do. 

Kice: 

Common  to  good lb. 

Prime  to  chmob^^m, ...  do . 


$076  to$0  77 

54   to      57 

300   to   400 


2100 


to  23  00 
2500 


1200   to  1300 
000 


|0  5«t 
310 


2550 
12  00 


17  50 


lUto 
ll{to 

33  to 
17  to 

12ito 


6|tO 

7|to 
8  to 

Hto 

Hto 

111  to 
12  to 

6   to 

8  to 
10  to 

9  to 
22  to 
25   to 

6   to 

4  to 
6|to 


to  17  75   1925 
to      10|. 

13 

124 


H 
lof 

12l 


1 


26 
8i 

H 
6i 


BAM  nukxcnoo. 
Flour: 

Soperflne,  Na  1 bbl 

Extras..  ••.••■■••.... do.. 
Wheat: 

California cental. 

Oregon ..^..do.. 

Barley..^ do.. 

Cora.. ..■•■•••■■•■.. ...do.. 

Oats do.. 

Potatoes bush. 

Hay .......ton. 

Pork: 

Mess bbl. 

Extra  prime  mess  ....do. 

Bacon,  domesUo lb. 

Hams .«.. do. 

Lard,intieroe.^« do. 

Beef: 

Mess bbl. 

Family  mess  ....half  bbL 
Butter: 

Overland  and  Saatem.lb. 

Oresron do. 

California do. 

Cbeese do. 

Wool: 

Los  Angeles  and  South- 
ern..  lb 

San    Lois  Obispo    and 
Coast lb. 

San  Joaquin  yalley...do. 


375  to   400 
500   to   660 

150  to  170 

140  to   165 

160  to   165 
150 

175  to   180 

100  to    130 

900  to  1400 

1800   to2000 

1500   to  10 00 

12i  to      13 

13   to      15 

18   to      13| 

1000  to  1050 
750   to  800 

20  to  25 

20  to  25 

25  to  40 

16  to  17 


10   to      12 

124  to      IS 

124  to      13 


.If 

111 

33 
13 


114  to 


10  80 
to  574 
to    390 

2300 
to  26  50 

tolSOO 
900 

to  19  75 
to      10} 


$0  87 
$054   to      55 
275   to  400 


13 

111 


to      44 

to      30 


1100   to  1250 
900 

1825   tol837j 

71  to      llj 

12   to      12| 

111  to      UJ 


$0  75 
$064  to  65 
400   to   815 

2700   to2800 

2900  toaooo 

1260   to  14 00 
975 

17  60   to  1800 
7{to      10 
11   to      124 
HI 


85   to 
13   to 


12  to 


65 
30 

124 
16 


U|to 

83   to 
22   to 


$0  851 
$064   to     &I 

350 

2300 
3400  to2500U 

1150  to  1400; 
1000  toussi 

1925  to  1950 
HI  to  111 
13  to  1^ 
111  to     111 


34  to 
25  to 


33' 
28! 


16*- 


64  to 


8| 

94 

6 

8 

10 

9 
22 
26 

6 

4 

H 


71 

9 

H 

101 

1: 


6|to 

7|to 
Ito 

81  to 

9|to 

111  to 
12|to 

6  to 

8  to 

10   to 

30  to 

6  to 

4  to 
6|tO 


71  to       7| 
8itO        8| 

H 

101 

124 

I2I 

I 

11 
22 
25 
10 


•Ito       7| 


(to 

9|to 

10|to 

ll|to 
12|to 

61  to 
7|to 
9  to 

10  to 
30  to 


6  to 
6|to 


H 

7 

ifj 

18 

28 

26 

71 

3 


Tito 

3^ 

9|to 

lOfto 

llfto 
12|to 

5|to 
7  to 
9  to 


91 
Hi 


9  to  12 

14   to  20 

20   to  23 

6|to  8 

3^  ii 


350   to  400 
470   to    600 

150  to   1674 

140  to   165 

150  to   180 
180 

175  to   200 

150  to  200 

1000  to  1600 

1800   to2000 

1600   to  1600 

134  to      13 

13   to      15 

13   to      134 

1000   to  1050 
760   to   800 

20  to  25 

20  to  25 

25  to  85 

15  to  17 


10  to      12 


124  to 

124  to 


460  to   475 

476  to   600 

160  to   165 

140  to  166 

180  to   190 

100  to   200 

176  to   190 

180  to   200 

1100  to  17  00 

1800  to  2000 

15  00  to  1600 

124  to      13 

13  to      15 

15  to      16 

1000  to  1050 

760  to  800 

20  to      25 

20  to      25 

25  to      85 

16  to      17 


10   to      12 

124  to      13 
10   to      13 


876   to   400 
476   to   525 


150   to 
140   to 


165  to 
150  to 
1000  to 

1800  to 

1500  to 

124  to 

13  to 

16  to 


100 
160 
175 
150 
175 
180 

15  00 

2000 

16  00 
13 
15 


1600  to  1650 

1000  to  1050 

20  to      22 

20  to      22 

26  to      27 

15  to      17 


10  to      12 

124  to      13 
10   to      13 


875   to40C 
475   to   575; 

150  to  173! 
140  to  16S  I 
155   to    190  ' 

165 
185   to   200 
1 75   to   4  50  ' 
1000   to  1500  I 

2000 
1600 
12|to      18  ! 

15  to     154 

16  to      164 

1900  to  1050  ! 
800   to   850  i 

I 

30  to  22 

20  to  22  ' 

25  to  28 

16  to  17  1 


18  to  20 


18 


to   22  I 
to  2:1  I 
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REFOBT  OF  THE   STATISTICIAN. 
PEODUOTS  FOE  1882— Continued. 


877 


June. 

Jiily. 

Angnat 

September. 

October. 

November. 

December. 

$0  86 

$0  67   to      70 

4  00  to  475 

$0  85 
$049   to      55 
450   to  4  75 

$662"to$0*55" 
260  to   275 

$078  to $082 

60   to      53 

250  to  260 

$075 

$045   to      56 

225   to  960 

$075 

$047  to      65 

200 

$047 'to  $048* 
300 

2600   to2700 
2900 

2500 
2700  to2800 

2400 
2600   to2800 

1800   to  1900 
2000 

1850   to  1900 
1900   to2000 

1700   to  17 25 
1800   to  1850 

1800  tolOOO 
2000 

1150   to  1400 
1000   tol200 

1600   to 2000 
1200   to  1250 

1600   to  1800 
1200  to  1260 

1600   tol76C 
1800 

1400   to  1500 
1300 

1400   to  1500 
1276 

1200  tol500 
1275 

2050   to2100 

34  to      15} 
llf  to      11} 

2300 
101  to      14i 
14  to      15l 
12ito      12| 

2175 
lOfto     lii 

2200 
10|to      14} 
15  to      «» 

22  76  to  23  00 
101  to     m 
16  to      171 
islto      13i 

2325 
11    to      16} 
15  to      16 
12}  to      12| 

1826  tol850 
7}  to      10} 
15}to     16 
111  to      11} 

22  to      26 
18   to      22 

22  to      29 
19   to      22 

24  to      28 

M  to      24 

23  to      29 
16  to     24 

28  to      88 
16  to      24 

40  to      45 
16  to      30 

36  to     42 
20  to     28 

"iV'to"  '15* 

10   to      12 
14   to  .  15 

12  to      12| 
15  to      16 

Hi  to     12 
15  to     16 

11}  to      12 
16  to      16 

10}  to      12 
15 

11  to     12} 
15 

7ito        9 

7|to       H 

7*to       H 

7ito       8 

H 

5|to        61 

6|to   .   6| 

8|to       ft 

Hio      § 

8|to       ^ 

8fto       9 

""iiH""^ 

6  to      6} 

7  to       7S 

»|to       H 
lOfto      Hi 

9ftto       91 
lOf  to      llf 

»|to       91 
101  to     111 

9  to       9| 

10  to      11 

8  to       81 

9|to      lOJ 

8lto       9} 

7|to       9} 

luto    m 

12lto      1^ 

12  to      13 
18  to     18i 

mto    m 

18{to      18i 

12  to     18i 

13  to     13i 

10|  to     llf 
111  to      lit 

10  to     10| 

101  to     lOi 

9}to     10} 
10|  to     10} 

54to       7| 

7lto        9 

10 

5|to       7i 

Tito       9* 

10 

10 

51  to       7| 
7lto       9 
Hto      10 

5|to       7 
7  to       8| 

9  to      10} 

5|to        7 
7   to       81 

9  to      10} 

6|to       7 
7  to       81 
9  to     10} 

10  to      12 
28  to      24 
25  to      26 
7ito      12 

10   to      15 
24  to      25 
22  to      23 
8  to      11 

11  to     16 

28  to      26 

26  to      27 

7ito       H 

12  to      16 

22  to      24 

26  to      27 

7  to       9 

12  to      15 
22   to      23 
24   to      25 
6  to      111 

11   to      16 
22 
24   to      25 
«} 

11  to     16 

22 

24  to     25 

6  to       7} 

3to        ^ 

5  to        » 
7  to       7l 

6  to       6| 

7  to       7* 

5  to       6 

6  to       6| 

3S    3 

3S   3 

3to      3 

400   to  425 
476  to   550 

400  to   485 
500  to   625 

400  to  425 
500   to   550 

400  to  425 
500  to   550 

425  to  460 
625  to   550 

400   to   450 
525   to   560 

400  to  450 
525  to  560 

150   to   1721 
150  to   160 
185   to   100 
170   to   175 
196   to   206 
125   to    200 
10  00   to  1500 

160  to   170 
150  to   165 
196   to   200 
180   to   185 
160   to   166 
40   to   100 
1000   tol500 

160   to   176 
150   to   170 
140   to   210 
160  to   165 
170   to   180 
50   to      90 
1000   to  1500 

160  to   165 
150   to   160 
185   to   210 
170   to   180 
160   to   175 
70   to   100 
1200   to  1600 

160  to'  170 
150   to   166 
185  to  187| 
170   to   180 
160   to   165 
75  to   100 
1200   tol650 

160   to   170 
150    to   165 
135   to   188 
180   to   200 
190   to   200 
66   to   116 
1300   to  17 50 

160  to  172} 
150  to  165 
150   to  l.^T 
160  to  220 
175   to  2  00 
00  to   115 
1200  tol750 

2000 

1600 

13   to      14 

13   to      15} 

16   to      16l 

2000 
1600 

15  to      16 
14  to      16 

16  to      164 

2600   to2600 

2000   to 21 00 

16   to      18 

15  to      17 

16  to      17 

2600  to 2600 

2000   to  21 00 

16  to      18 

16   to      17 

16  to      17 

2500  to 2540 

2000   to2100 

16   to      18 

16  to      19 

16  to      17 

2600*to25  50 

2000   to2100 

16  to      18 

16   to      19 

16  to      17 

2500  to2550 

2000  to  21 00 

16  to      17 

16   to      20 

14}  to     15 

1000   to  1050 
800   to   850 

1000  tol060 
800   to   860 

20   to      22 
20   to      22 
25  to      80 
15  to      17 

1800   to  1400 

1300   to  1400 

1800  tol400 

1400  tol500 

1400  tol500 

20   to      22 
20   to      28 
25   to      30 
15   to      17 

20  to      22 
20   to      22 
25   to      80 
15  to      17 

20  to      25 
20   to      25 
25   to      85 
12ito     17 

20   to     25 
20   to     25 
30   to      45 
12}  to      17 

20  to      22 
20   to      25 
80  to      42 
12}  to      17 

20   to      22 
20   to      25 
30  to      35 
12}  to      17 

18  to      22 

15  to     20 

15   to     20 

16  to      20 

16  to      19 

15   to      19 

15  to      17 

20   to      29 

18   to      28 

"  15'to'  21' 

"iVto'  *2i' 

"16"  to ''20' 

"K*to  "20 

"15"  to  "26 

"'u'io'  ii' 
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Frodnel. 

Jannary. 

F^broary. 

lUxclu 

ApvU. 

M^. 

Sah  Francisco— Cont'd. 

"Wool— Continued. 

S^oraqiento  tnd  Kort^- 
era lb. 

Hamboldt  and  Mendo- 
cino  lb. 

lots   to|018 
1«  4o      20 

1015    to9Q18  1015   to|018 
U   to      M       16    to      22 

•015   to|0}8 

15  to      22 

25   to      1^ 
20   to      25 

Oregon  Yalley do. 

Eastern  Oregon do. 

LIVB-STOCK 


mWTOHK. 

OatU«! 

Baal  bef Tea ceptal 

Common  to  good do.. 

Hilch  oQwa head. 

Veal  oalrea oental. 

SbMp>»»«»«  «««•«-•».». do. 
Swlna*....*  •••••.. .....do. 


Cattle: 

Fair  to  good  aonatry  cat- 
tle   «. cental. 

Premtom  bnllooka-.-do.. 

Hfloh  cowa head, 

Yealcalrea. oontal 

Sheep do.< 

Swine.^ do.. 


OHlGAaO. 

Cattlat 

Extra  beeyaa cental 

Choice  beeyaa ^o.. 

Good  beeraa do.. 

Medinin. .«— .. ......do.. 

Yeaia •  m^ do. 


oWillO******  ■••■■■  ■■••■•wO*< 
lAOmX>UIi. 

Cattle: 

Export  ateera cental 

Fair  to  heavy  ateera.. do. . 

Medinm  to  choice  oom* 
fed  Texaa  ateeie.ceBtal 

liiloheowswith  oalToe... 
Sheep: 

Faur  to  good  fteding 
wethen cantiu 

€k>od  to  ohoioe  arattop, 
oental 

Stock cental 

Lamba head 

Swine,   oonmum  to   good 

packing cental. 

Horaea: 

Common  fiutm  etpflk-head 

Streetera.. ..•...«•. .do.. 

Heavy  diaft. do.. 

Drivere  .•••••. •••■••*de. . 
Hales: 

14  hands ».,..he%d 

14|  bands. .....  ««..., do.. 

15  to  15i  handa...^..do.. 

16  to  16|  hands do.. 


KAiaAa  cm. 

Cattle: 

Kativecows oental. 

Native  steers do.. 

Native  shippers..—. .do. 

Swine do. 

Sheep «M .\.do. 


10  25  to  $12  25 

8 25  to  000 
4000  to  «)00 
650tO  080 
445to  650 
550to     650 


.^."••|«» 


fO  50  to  «12  50;|10  00  to  112  50 112  50  to  $18  25' 


850  to  925 

4000 to  66  00 

650to  050 

8  85  to  6  00 

!>00to  087 


OSOto  685  630to  650 
685to  635  585to  6li 
660  to     676     625  to     " 


4  60  to  6 16 

860to  750 

a76to  650 

600  «o  676 


5  50 
450tO  500 
850to  750 
SOOio  676 
645te     600 


075  to   llOOj  10  25  to   1175 
aOOOto   0000  80  00  to   0000 


600  to 
475  to 
660  to 


050 
675 
7U0 


660to  676 

690to  686 

660to  675 

626to  640 

860U>  750 

400«o  600 

616to  780 


eOOto     640     600to     625     600to     625 
600to     600,    600to     600     600to     690 


326to     626'    826to     450 

soooto  6000,  aoooto  fiOOO 


attto  826 

886tD  460 

200^to  800 

160.^  800 

660tD  676 


a86to  825 

860to  460 

200tO  800 

160to  800 

640tD  670 


826  to     640 

aoooto  4000 


a86to  826 

425tO  560 

aOOto  300 

aoote  800 

Oaote  660 


6000to  7500  7000to  8600  6600to  8000 
8500to  19000:  0000toU500  8500toU000 
7500io9000tf  05 00  to  200 00 136 00  to  200 00 
80  00  to  136  00|116  00  to  176  00 110  00  to  ^00 


700  to 
625  to 
675  to 


075 
774 
700 


676  to  800 
975  to  1000 
soooto  6000 
460tO  650 
SOOto  650 
700  te     776 


670to  686 

600  to  640 

600to  616 

676  to  6  20 

875  to  650; 

426to  626 

6a0te  786 


$lS75totl450 
12 00  to  1300 
3500to  6500 
550to  800 
750to  800 
650to     7501 


686to     736     760to     800 


676  to     676 

375  to     660 

SQOOto   6000 


760to  785 

780to  750 

690  to  715 

660  to  «75 

460  to  775 

676tD  6121 

666to  775 


660to     750 


460to     62S 
aoooto   6000 


460to  676  650to  625> 
260to  850!  276to  40o! 
aOOto     360:    860to     450 

fOOto     640|    666to     735 

iOOOtolOOOO:  6500  to  12500 
OSOOto  85  00  00  00  to  ISO  OO 
13500  to  20000 140  00  to  3S6  00 

uo  00  to  too  00,120  00  to  aa6  00^ 


7000  to   3000  7600  to   3000! 

9500  to  11000  10500  to  U6  00  U5  00  to  1216  OOj 


SOOOto   8600!  8000to   8500 

100  00  to  105  00100  00  to  110  00  ...  

115 00  to  145  00*115  00  to  150  00 115  00  to  165  00;i20  00  to  ite  00 125  00  to  160  00 
11000  to  32000180  00  to  33000 12500  to  330  00  laO  00  to  39000 12000  to  aOO  00 


225to  810 

300  to  466 

495  to  620 

560  to  626 


825to  480  SOOto  460 

425to  460  4 18  to  600 

600  to  676:  605  to  680 

640to  6761  600to  666 


865to  425     400to     460| 

450to  610     685to     6S0 

660to  686i    630to     645. 

670  to  665     675  to     725- 

4  35  to  4401 1 
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Jonft. 


July. 


▲agut        September.         October.        Noyember.      December, 


$020  to|028i 


30 
30 
30 


|26  to  $27i 
23  to   27 
20  to   25 


$025  to$0  26 

25  to   26 

23  to   27 

20  to   26^ 


$023  to$025 


25  to 
23  to 
18to 


$023  to$025 

24  to   26 

23  to   27 

20  to   25 


$023  to$025 

24  to      26 

23  to      27 

20  to      25 


$020  to  $022 


22  to 
21  to 
18  to 


24 

27 
23 


MARKETS. 


$14  25  to  $15  00 
ll50tD   1350 
46  00  to  ♦OS  00 
550to     850 
eOOto     665 
7Q0ip     750 

$1450  to  $1550 

1  1050  to   1350 

8500to   6000 

650to     000 

400to     525 

712to     862 

900to   1100 
UOOto   U50 
8000  to   50  00 
575  to     675 
800  tp     650 
860tO     900 

800to     825 
766to     785 
700tO     740 
675  to     675 
400to     775 
SOOto     600 
790to     850 

770to     7D0 
700to     760 

Jt.. 

$14  00  to 
925  to 
40  00  to 
550  to 
400  to 
750  to 

^1500 
1275 
60  00 
800 
6  50 
8  7^ 

$12  25  to 
'    900  to 
40  00  to 
7  00  to 
385  to 
8^to 

7  75  to 
10  00  to 
25  00  to 
700  to 
SOOto 
SOOto 

760  to 
700  to 
6  00  to 
475  to 
400  to 
280  to 
700  to 

M3  75 

1175 

65  ()0 

900 

650 

912 

975 
1050 
4500 
750 
600 
900 

775 
7  25 
675 
5  75 
7  75 
450 
920 

$11 25  to  $12  50 
800to     <>50 
3500  to   7000 
SOOto   10(10 
SSOto     576 
SOOto     888 

$1026  to  1 
'    825to 
35  00  to 
750  to 
875  to 
725  to 

650  to 
10  00  to 
66  00  to 

SOOto 

11225 

1025 

70  00 

10  00 

575 

800 

925 
1050 
75  00 

750 

$1050  to^ 
SOOto 
35  00  to 
550  to 
400  to 
640  to 

650  to 

mso 

975 
68  $0 
900 
600 
650 

soo 

1150tO  1175 

2800tO   7500 

450to     626 

60  00  to 
600  to 
875  to 
786  to 

7500 

" 

750 

SOOto     826 

600 

776to     $60 
875to     900 

760  to 

826 

775 

760  to 
600  to 
600  to 
450  to 
875  to 

soato 

760  to 

7  75 
715 
665 
675 
750 
450 
820 

725  to 
676  to 
576  to 
425  to 
450  to 
276  to 
700  to 

750 
700 
625 
535 
750 
476 
916 

840to     860 
775to     825 
700to     750 
SOOto     8,75 
400to     610 
7a0io     860 

840  to     875 

SOOto 
696  to 
460  to 
460  to 
286  to 
SSOto 

650 
675 
500 
760 
460 
740 

589  to 
500  to 
485  to 
460  to 
260  to 
690  to 

625 
650 
475 
760 
476 
S95 

676  to     825 

675  to 

740 

000  to 

725 

425  to 

$40 

426  to 

660 

2000to   5000 

16  00  to 

4500 

15  00  to 

4500 

16  00  to 

4500 

16  00  to 

4500 

18  00  to 

5000 

" 

■»■•> 

400to     450 
1 75  to     2  60 

860to     415 
176to     250 
12610     800 

780  to     880 

66  00  to  120  00 
115  00  to  130  00 
145  00  to  220  00 
150  00  to  200  00 

375  to 
250  to 
200  to 

826  to 

425 
3  60 
850 

865 

360  to 
225  to 
100  to 

385 
275 
260 

875  to 

425 

SSOto 
225  to 
SOOto 

S40to 

880 
275 
250 

710 

SSOto 
225  to 
SOOto 

SSOto 

410 
800 

lS5to     260 
790to     825 

SOOto 
780  to 

250 

800 

260 
625 

il500  to  130  00 
150  00  to  225  00 
176  00  to  260  00 

00  00  to  100  00 
no  00  to  186  00 
12500  to  17500 
180  00  to  225  00 

280to     305 

••• 





— 

•  •■■•••  • 

115  00  to  J 
130  00  to  1 
18&0atol 

800  to 

B20  00 
175  00 
Q5  00 

337i 

"*^* 

-■■«■■  m- 

*      *     ' 

■**""*■■ 

8$0to     600 
4$0to     465 

200  to 
845  to 
480  to 
700  to 
. 

\ 

440 
410 

250  to 
2  66  to 

880 
270 

250  to 
265  to 

870 

250  to 
t    2a5to 

430 
8?'» 



350  to 
OflOto 
200  to 

410 
785 
350 

500 
880 

325  to 
675  to 

.••••••.a 

4(K> 

lOOto     806 
400 

690  to 

780 

686  to 

7  75 

005  to 

700 

030 

•With  coif. 
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LIVESTOCK 


Prodaot. 


JannAiy. 


Fobrnary. 


Karoh. 


▲prU. 


lUy. 


PBILADBLPHUL 

Cattle: 

Common  toobolMbeeTM, 
cental 

Miloh  oowi head. 

Sheep cental 

•Swine do.. 


HSW  OHLXAirtf. 

Cattle: 

Texan,  oom-fed,  gross, 
cental , 

Grass-fed ^. ..  .head, 

Hilchcows :...do., 

CalTes do.. 

Sheep do.. 

Swine cental. 

Horses: 

Common haad. 

Good  work do.. 

Saddle  and  baness  ..do., 
linles: 

Good  medioin.  .M. .  .head. 

Rice do.. 

First  olaaa dp.. 

Extra  heaTj db.. 

BALTIMOBI. 

Cattle: 

Best  beeves cental 

First  qnaUty do.. 

Medium do.. 

Miloh  cows head. 

Swine cental  (net*). 

Sheep cental. 

cnrccniATi. 
Cattie: 
Choice  to  extra  sUppins 
steers  (gross) .  ..cental. 
Fair    to  good   shipping 

ateera cental. 

Good  to  choice,  batcher's 

steers cental. 

Fair  to  medinm,  butcher's 

grades cental. 

Gtood  to  extra,  fat  cows 

and  heifers cental. 

Sheep .^...do.. 

Swine do.. 


000  to 
110  00  to 
160  00  to 

150  00  to 
125  00  to 
175  00  to 
225  00  to 


SMOOto   $725  |426tof737i  $525to  $775 

30  00  to    60  OO;  30  00  to   60  00   30  00  to  60  00 

350to    612^     SOOto     675     500to  725 

825to    1025 


$300  to  $5  50 

17  00  to  25  00 

2500  to  8000 

500  to  0  00 

ISOto  850 

500to  750 


SOOto  550 

12  00  to  23  00 

25  00  to  80  00 

500to  OOO 

150to  350 

460to  750 


11000  7000 
150  00110  00 
20000150  00 

I 
17500150  00 
150  00125  00 
225  00  175  00 
25000  22500 


825to   1050 


250 
1600 
2500 
600 
160 
600 


to  000 
to  25  00 
to  8000 
to  10  00 
to  350 
to  800 


8  50  to  1025 


$800to  $875 

3000to  6000 

500to  850 

1000  to  1100 


to  11000  70 00 to  110 00]  70 00  to  110 00  7000 
to  150 00  110 00  to  150 00  9000  to  12500  9000 
to  200  00  150  00  to  200  00,150  00  to  200  00 150  00 


250 
17  00 
25  00 
600 
150 
850 


to  600  3  00 
to  2600.  1500 
to  eOOOl  2500 


to  10  00 
to  400 
to  800 


to  175  00 150  00 
to  15000 12500 
to  22500  17500 
to  250  00  225  00 


.1 


to  175  00 140  00 
to  150  0012500 
to  225  00,165  00 
to  250  00  100  00 


600 
150 
600 


to  550 

to  2600 

to  8000 

to  1000 

to  400j 

to  650^ 

toUOOO, 
to  125001 
to  25000] 


600to     650     600to     625     087to     675 
500to     575     525to     587'    550to     600 


4  00  to  5  50 

80  00  to  45  00 

6  25  to  9  50 

4  25  to  5  75 


to  166  00  140  00  to  166  00 
to  140  00  125  00  to  140  00 
to  180  00  165  00  to  160  0» 
to  200  00 190  00  to  200  00 


700to  725 
650to  675 
460to     600 


425  to  5  50  4  50  to  550 
3000to  4500,  SOOOto  4500 
825  to     975{    850  to     075     850  to 


425to     600     450to     600     SOOto     7001    S25to     650; 


550to  625 

450to  525 

426to  475 

350  to  400 

350  to  475 

3  00  to  525 

500to  660 


8  25  to 
425  to 

»/6| 
600 

675  to 

635 

476  to 

650 

475  to 

525 

850  to 

450 

3  75  to 
325  to 
550  to 

600 
550 
745 

9  75 


725to  775 

675  to  667 

437to  600 

4000 to  6500i 

900  to  1025i 


675to  625  640to  660 

475to  650  560to  625 

475  to  55o'  540  to  615 

850to  450|  410to  615     SOOto     575 

400to  540!  475to  585     550to     650 

850to  675  350to  625     400to     625 

550to  750,  560to  750,    800to     725 


I 
6  75  to     725| 

600to     690 

600  to     675 


MAEKET  PRICES  OP  FARM 


MIW  TOHK. 
Flour: 

Superfine bbl. 

Spring  wheat  extras, 
(go^  to  choice)  —  bbl . 

Winter  wheat  extras,  .do. 

*Patenta.... do. 

Wheat: 

Na2  white bush. 

No. 2 red  winter  ......do. 

Com: 

No.  2  mixed bush. 

Ungraded  mixed do. 

Barley  (State) do. 

Data do. 

Rye do. 

Potatoes bbl. 

Hay: 

First  quality ton. 

Second  qualltj do. 

Beef: 

Plain  mesa... bbl. 

Sxtrameaa do. 

Hams do. 


$260   to$865  $290   to$370  $380   to$890 


390   to  400 

3  75   to  4  30 

540   to  700 

98   to  99 

1091  to  llOi 

65|to  67 

55   to  64 

■*42*to"    62 

60   to  71 


16  50   to  17 50  1600   to  1800 
1500    to  1600   1500   to  1600 


410  to  420 
4  00  to  5  00 
680   to   770 

105  to  106 
117^  to    117i 


08   to 
64   to 


97   to    117 


45    to 

73^  to 

275   to 


53 

75 

300 


1100   to  11 75 
1200    to  1300 


1100   to  12  00 
1225   to  1300 


$305   to$885  $325   to$4S0 


420   to  425 

420   to  510 

600   to  785 

108   to  109 

122ito  123^ 

72   to  74 

69   to  75 


52  to      53^ 

75  to      80 

2  00  to   475 

17  00  to  1800 

1500  to  1550 

1160  to  1250 

1250  to  1350 


4  10  to  4 15  I  4  35  to 
415  to  5  00  '  435  to 
550   to  7  50  i  580    to 


102     107   to 
to   121}  123  to 


121 


65}  to 
50   to 


66^; 
66  , 


67ito 
40   to 


440  ! 

7«i 

laH. 

123  I 

68i 
65 


1600    to  17  50    18  00    to  1900 

*▲  deduction  of  20  per  cent,  from  live  weiKbl. 


.  48   to      67} 

76   to      76l 

200   to  335 

1700 
1500 

1150  to  1250 
1250  to  1350 
2150    to220U 


48  to      5€i 

75}  to      80 

225  to  275  I 

1700  to  1800  I 

1500  to  1600  j 

1150  to  1250  , 

12  75  to  1350 

2200  to 2250  | 
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June. 

July. 

AagOft. 

Septttmber. 

October. 

Korember. 

Deoember. 

$825  to  $1000 

30  00  to  100  00 

300to     650 

1025  to   1200 

$500 to   $026 

SOOOtolOOOO 

250to     525 

1025  to   1200 

$400to  $800 
dOOOto   8000 
3  00  to     562^ 
1150  to   1250 

$400to  $750 

SOOOto   7500 

275  to     537i 

11 75  to   1250 

$ioeto  $725 
SOOOtolOOOO 
SOOto     562| 
11 00  to   1275 

$426to  $725 
4000tol0000 
250to     560 
1050  to   1200 

$325to  $675 

40  00tol0000 

SOOto     575 

825to  1025 

500 

400  to     560 
1500  to   2600 
2500to   6000 
600  to   1000 
150to     400 
600to     900 

7000toll000 
9000tol2500 
15000to250G0 

liAOOfnIAftOA 



]600to   2600 

2500to   8000 



600to   1000 

150  to     400 

500  to     900 

70  00  to  110  00 

70  00  to  110  OO 
9000tol26  00 
15000to250  00 

140  00  to  165  00 
125  00  to  140  00 
165  00  to  180  00 
19000to20000 

710to     800 
575  to     675 
425  to     575 
3000 to   4500 
10  75  to   1175 
SOOto     625 

9000tol2600 

15000  to  250  00 

140  00  to  165  00 

125  00  to  140  00 125  00  to  140  00 

165  <y)  to  180  00:i6S  00  tA  ISO  00 

lOO  00  to  200  00 

19000to20000 

750to     850 
626to     700 
475to     600 
2500to   4000 
1000  to   1125 
275  to     500 

SOOto     900 

762to     800 

625to     750 

85  00  to   4500 

650to 
575  to 
475  to 

700 
650 
575 

650to 
475  to 
875  to 

600 
550 
4  75 

675  to 

487to 
887to 

612 
550 
487 

550to     600 
4  62  to     550 
350to     462 

100<Ko    1150 
SOOto     575 

10  00  to 
SOOto 

1200 
675 

9  75  to 
325to 

1175 
660 

odoto 
SOOto 

1000 
500 

OSOto  1000 
SOOto     500 

700to     750 

675to     750 

626to     700 

625to 

700 

600to 

650 

600to 

650 

525to     615 

650to     676 

600to     650 

525to     600 

600to 

600 

450to 

625 

450to 

525 

450to     500 

625 to  v675 

575  to     625 

476to     650 

460to 

500 

425to 

4  75 

425to 

475 

400to     450 

475to     675 

400to     525 

350to     450 

825to 

425 

SOOto 

400 

SOOto 

425 

SOOto     375 

550to     650 
326to     650 
600  to     830 

500  to     625 
300  to     525 
650to     850 

425to     525 
275to     460 
650to     880 

400to 
225  to 
650to 

475 
450 
890 

3  75  to 
225to 
625to 

450 

475 
886 

376  to 
226to 
625to 

450 
450 
735 

S75to     450 
22»to     425 
5^to     625 

PRODUCTS  FOB  1883. 


$340  to$420 

$276  to$S90 

$366   to$380 

$320 

to$390 

$280  to$375 

$280  to$S46 

$300  to$326 

485   to   445 
460   to   540 
690   to  750 

425   to   430 
420   to   520 
660   to   710 

425   to  485 
425   to   6  30 
675   to   725 

425 
450 
600 

to   430 
to   625 

to  760 

400   to   410 
450   to   516 
670  to  690 

875   to   400 
450   to   600 
660  to   685 

876  to  400 
450  to  500 
560  to  675 

97  to      08 

1164 

101   to   102 
llOito  1161 

108 
118  to  1184 

108   to  1084 
112  to  1124 

104  to  106 

124  to   1244 

112 

1124to  114 

65ito      66 
65   to      66 

68  to      69 

61 

624 

604to      61 

674 

68  to     64 

55  to      70 

75   to      77 

200  to   275 

87  to      82 

66 

Nominal 

Mhto      60 

68}  to      70 

125   to   175 

81 

60 

100 

to      42 
to      73 
to   150 

824  to      44 
100   to   1874 

33   to      42 
65}to      664 
100   to   175 

86  to     424 

75 

125  to  175 

1700   to  1900 
1600   to  1600 

17  00  to  1800 
1500  to  1600 

1700   tolSOO 
1500   to  1600 

1800 
1600 

to  19  00 
to  17  00 

1760 
1500   to  1600 

1700 
1500 

17  00  tol750 
1626 

1150   to  12  50 

1160 
1200 
2800 

to  12  60 
tolSOO 
to2400 

1125  to  11 76 
1260   tol280 
1700   tolSOO 

1400   to  1500 
2600   to2650 

1200  to  1300 
2800  to2000 

1160   to  1250 
8500 

....  •«•■.•>..• 

1150  tol200 
2260 
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Prodnot. 


I     Juaarj. 


Nbw  YoRK^Continaed. 

Pork: 

Kxtr»  prime bW . 

Prime  mess do. 

Lard cental . 

BnUer: 

Creamery lb 

"Wefttem  dairy do. 

State  dairy do. 

Cbeeee,  Stale fnctnrv...  do. 
Sagar,  fair  to  good  refiu- 

ing lb. 

Cotton : 
Ordinary  to  fcood  ordinary 

(N.O.  and  Gulf) \h 

Low  middUne  to  eood 
middling  (X.  0.  and 

GulO--* lb. 

Tobacco: 
Common  to  fine  leaf 

(Upiit)  lb. 

Select  leaf  (ligbt) do. 

Common   to   good    lups 

(light) lb. 

Wool: 
CorobiniBr  and  delaine.. lb. 

California do. 

Ohio  and  Pennsylvania.do. 

BOSTON. 
rionr: 

Western    superfine 
spring bbl. 

Common  extras do.. 

Patents,  winter do. 

Wheat: 

Ko.2  white bnsh. 

Na2red do. 

Kye do. 

Barley • do. 

Oats: 

Ko.  2  white bash. 

No.2  mixed do. 

Com,  No.  2  mixed do. 

Potatoes , do. 

Hay: 

Good ton. 

Choice do. 

Pork: 

Extra  prime bbl. 

New  mess do. 

Beef: 

Western  extra bbl . 

Family  extea  and  plate^  do . 

Lard lb. 

Bntter: 

Northern  creamery  ...  lb . 

Western  critomery —  do . 
Cheese : 

Northern  ftk^tory lb. 

Western  flustory do . 

Sagar,  fiiir  to  good  rein- 
ing  lb. 

Cotton: 

'Ordinary  to  good  ordi- 
nary (Gnlf) lb. 

Middling  to  middling 

fair lb. 

Tobacco: 

Choice  lenf lb. 

Good  western do. 

Lag* do. 

Wool: 

Piuklook  and  XXX....  lb. 

Piill.d   do 

Combing  and  delaine,  .do. 


Febmary. 


liareh. 


Apilt 


M*y. 


rU  00  to  $15  no  $1500  $1525  to  $15  50  $15  SO  to  $1600,116  25  to  $1650 
10  fiO  to  17  00  ^16  7T>  to  17  25  ;  18  00  to  18  25  18  00  to  18  7&  18  00  to  10  00 
975  to  1110  11 25  to  11 85  1050  to  1190  1050  to  11 79  1050  to  1199 


30  to 

20  to 

29  to 

9  to 

6ito 
Tito 


no 

13i 


8A 


10  to   10| 


6ito 


5  to 


12 
12|l 


22  to 
17  to 

23  to 
9  to 


39  ' 
25  . 

.-W  I 
14  I 

I 


22  to 
17  to 

23  to 
9|to 


41 
25 


17  to   SI 


35  ,  23  to   38 
13i   13  to   14| 


6}  to   6}   7  to   7| 


7i|to   9|^   7Hto   9A 


10  to   10} 


I 


42  to  47  I 
17J  to  20  I 
37  to   43i! 


42  to   46 

15  to   16 

37i 


19  to   10| 


I 


325  to  8  75 
3  75  to  4  25 
6  00  to  675 

99  to  100 

1091  to  110 

75 


ISC 


SO  to  61 

46  to  40 

60  to  65 

60  to  90 

to  17  00 
18  00 


1650   to  17 00 
1900   to  1950 

1300   to  13 50 

1500   to  17 00 

112  to      12 

28   to      39 
48   to      42 


13 
13| 

7i 


lU 


13  to  16 

10  to  13 

6  to  8 

44  to  45 

15  to  50 

20  to  48 


5  to 
4  to 

7  to 

7|to 
lOito 


8  50    to  4  00 

4  00    to  4  50 

625   to  725 

104ito  105 

1151  to  116 

73    to  75 

76    to  100 

SS    to  58 

50    to  51 


75    to      96 

1500    to  1600 
1700 

1650   toUOO 
1950   to  2b  00 


1250   tolSOO   1250 

1400   to  1550   1550 

111  to   12 


350  to  400 

4  25  to  4  75 

650  to  7225 

108  to  109 

123  to  124 

83  to   85 

85  to  105 


66 

54 


to   67 

to   55 


80  to   95 


1500 


1660 


to  1600 
17  00 


to  17  00 
20  00 


to  13  00 
to  16  50 


7  to 


7f  to 


7| 


•Hto  lit 


6ito   12i 


6  to  6 

44  to  50 

11  to  18 

41  to  44 


17  to      31 


22   to 
9  to 


7  to  7| 
7Hto  »A 
lOlto     lU 


12   to  14 

5  to  6 

42ito  45 

30    to  21 

40   to  44 


350  to  400  350  to  400 
4  25  to  475  4  25  to  500 
675   to   700     625   to    725 


109   to    103 

121   to   128 

80 

85  to   105 


57   to 
53   to 


5» 


25  to 
28   to 


6  to 
4  to 


84 
87 

13 
131 


«to        6| 


7|to 
111  to 


9 

"I 


13  to  16 

10  to  13 

6  to  8 

45  to  46 

15  to  45 

25  to  48 


12   to 

20   to 
20  to 

m 

32 
37 

S  to 
4  to 

131 

7  to 

71 

7|to 

9i 

lOito 

111 

13  to 

10  to 

6   to 

10 

13 

8 

45  in 
16  to 
24  to 

47 
45 
48 

75  to 
1500  to 


16  00  to 
1975  to 

1250   to 

15  50   to 

111  to 


106 

16  00 
1700 

17  00 
2000 

18  50 
1650 

12 


2i»   to      80 


5   to 
S   to 


13 
IH 


14)6   to  107| 

122   to  122{ 

75   to  78 

86   to  IOC 

S6|to 
68  to 


65 


75  to      95 

1500  tolSOO 

1700  to  1800 

1700  to  1750 

2025  toMSO 

14  00  to  1450 

1600  to  1675 

12  to      12| 

92  to      I 

2ft  to     : 


6  to 
5  to 


S* 


7.  to 

7j! 

7|to 

9 

lOfto 

111 

18  to 
10   to 
6  to 

16 
13 
8 

NomltuU. 
....do.... 

.... 

....do.... 

•iito    n 


7|to 

101  to 

13  to 
10  to 
6  to 

44  to 

15  to 
20   to 


H 
111 

\l 
8 

47 
45  ' 
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Jane. 

Jnlf. 

Angiut. 

Bepteknber. 

Ootobw. 

NoTomber. 

December. 

16  30  to  $1700 
1875  to   1925 
1000  to   1161 

$1600 

17  50 

$930   to  96(0 

$14  50to$1500 
160010   1700 
875to     940 

#14  80 

1600 

$800   to   910 

$12  50  to  ^18  00 
15  SO  to   1650 
775  to     850 

$1200 

$15  00  to  16  00 

7  25   to   808 

$1175to$12  0e 
15  50  to  1600 
817to    875 

15   to      20 

15  to 
11   to 
18  to 
7ito 

24 
17 
22 

104 

15  to 
11   to 
18  to 
81  to 

23 

lOJ 

15  to     23 
11  to      10 
18  to      21 
8  to     10ft 

19  to 
12  to 
21  to 
9  to 

30 
20 
26 
12 

19   to  •    30 
13  to      21 
21  to      26 
10   to     12ft 

26  to     88 
17  to      26 

18  to      20 
0  to      12^ 

28  to      31 
Oft  to    121 

4»to       4f 

«ttto 

^1 

01 

n 

«to 

01 

^tO       61 

Hi»      H 

S^to     OA 

t|to 

81 

7  A  to 

8A 

Tftlto     9^ 

81  to 

H 

8Ato     OH 

8Aio  m 

mto   111 

lOAto 

io« 

91  to 

lOf 

10  to   m 

10ft  to 

Hi 

lOAto  UA 

lOAto   11 A 

6|to      12 
12  to      13 

8|to 
12  to 

•  to 

6 

6|tO 
l?to 

5  to 

11 
14 

6 

71  to 
12  to 

$  to 

12 
14 

7 

7fttO      12 
12  to      14 

*to       7ft 

• 

•  to       6 

ii 

*"  '■     ■ 

---- 

.■...a  •••..••. 

36  to      88 

36i 

825   to  400 
4  25   to   475 
625   to   725 

300   to 
400   to 
600   to 

375 
475 
700 

800   to 
400   to 
400   to 

375 
475 
750 

850  to   400 
425  to  475 
7  00   to   710 

826  to 
400  to 
650   to 

875 
460 
662 

300   to   350 
375   to   425 
600   to   650 

800  to  850 
916  to  425 
600  to  878 

104   to   106 

110   to   120 

78   to      80 

83   to   100 

100  to 

116  to 

78  to 

83   to 

47  to 
43   to 
64   to 
40   to 

101 

116 

80 

100 

48 

i 

101  to 

116ft  to 

75   to 

Komina] 

44  to 

40  to 
85  to 
40  to 

102 
45 

U 

80 

liii'to'iii' 

75  to      80 
Nominal .... 

lis   to 
72  to 

103 

112ft 

75 

40 
38 
64 
53 

101   to   108 

lli}to   112 

70  to      75 

85  to      92 

80|to     40 
87  to     38 
63  to      64 
48  to      55 

104  to  106 

118  to  114 

75  to     78 

70  to     98 

54   to      55 
50   to      53 
70   to      7i 
50  to      80 

48   to     45 
38  to      40 
67   to      69 
60  to     60 

89  to 
86   to 
68  to 

S  to 

72  to     76 
40  to     55 

1600   to  1700 
1800  to  1900 

15  00   to  1600 
1700  to  1800 

1500   to  1600 
1700 

15  00   to  1600 
1700   to  1800 

««  t^HJj, 

1400   to  1500 
1600   tol700 

14  00  toiobo 

1700  to  17  50 
2050  to2100 

1$80   to  17 00 
1850   tol900 

1500 
It  00  to  17  60 

14  00  to  1500 
1650  to  1600 

1200   tol250 
1280   toISOO 

1175  tol2  0O 
1200  tol200 

1260  tol800 
1475 

1406   to  1450 
16  50   to  17  00 

1400  to  1450 
1650   to  17 00 
lOito      10| 

18  50-  to  14  00 

15  50  to  1600 

91  to      10 

1200  tol300 

1880  to  1400 

9Jto       91 

1200  to  1300 

4360  tol'400 

8ito      8} 

1150  to  1200 

1300   to  1350 

8     to      8ft 

1180  to  1200 

12   to      12i 

8ft  to      8| 

19   to      22 
11   to      22 

19  to 
19  to 

g 

18  to 
18  to 

23 
22 

18   to      23 
18  to      22 

28  to 
28  to 

80 
30 

28  to     80 
22   to      81 

24  to      35 
23  to      36 

8  to 

5  to 

10 

l'^  s* 

8  to 
5  to 

12 
lU 

^01 

9  to      12ft 
5  to      12 

9  to     12| 

5  to     i2ft 

Ofto      01 

5   to      13 

.:;::::;:::::: 

7|tO       7i 

Qto 

H 

61  to 

6|to       Q 

$|to 

^to       ^ 

7|to        9| 

7|t0 

H 

71  to 

81 

71  to       9ft 

81  to 

•I 

8|tO       91 

8|to      9{ 

lOi  to      12i 

10}  to 

114 

lOfto 

12ft 

10ft  to      111 

lofto 

12 

10}  to      111 

lOfttO     111 

13   to      16 

10  to      13 

6   to        8 

13  to 

10   to 

6  to 

16 
13 
8 

13   to 
10  to 
6   to 

16 
18 
8 

11   to      18 

10  to      12 

5ft  to       9 

11  to 
ID  to 
5ft  to 

13 
12 
9 

11  to      13 
10  to      12 
6ftto       9 

12  to     13 

10  to     12 

5ftto       9 

42   to      43 
15  to     40 
20  to      45 

42  to 
15  to 
20  to 

43 
45 
45 

40   to 
15  to 
20  to 

42 
42 
42 

40  to      42 
15  to      88 
20  to     44 

20   to 

43 
43 
45 

42  to      43 

43  to      44 
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Product. 


jMHUiy. 


February. 


ICaioh. 


ApilL 


lUy 

$350 

to  9375 

600 

to 

650 

090 

to 

7  25 

700 

to 

775 

116 

to 

125 

61 

to 

67 

70 

to 

72 

49 

to 

54 

70 

to 

90 

1800 

to  20  00 

1550 

to  1600 

2700 

2200 

to  2300 

PHIULDKLrHIA. 
Flour: 

Soperfln^  WMteni  and 
reoMylTMila bbl . 

Minneaota  "  itralght "  .do. 

Winter  patents 

Spring  patent* 

Wbeat: 

No.  2  red .....bosb. 

Com,  iale,flew.» do. 

Rye do. 

Oats do. 

Potatoes ......  ..........do. 

Hay,  timothy ton. 

Beef: 

Family bbl. 

India  meea do. 

Hama... do. 

Pork: 

Hees bbl, 

Prime  meea do. 

Lard cental. 

Bntter: 

Creamery lb. 

Western  dairy do 

Cheese: 

New  York  factory ....  lb 

Ohio do.. 

Sngar,  fidr  to  good  refin- 
ing  lb 

Cotton: 

Middling  uplands lb 

N.  Orleansaod  Texas. do. . 


$300  to|325 
660  to  625 
510  to  7  00 
540   to   725 


50  to 

64  to 

45  to 

75  to 


1084 
78 
67 
40 

100 


1800   to2000 

1500  to  1575 
2700 
1800   tolOOO 

1900  to  1950 
1800 
1050   to  11 75 

30   to      42 

18   to      30 


1300   t0«387i; 

600 

to 

690 

650 

to 

725 

700 

to 

775 

eo 

to 

67 
65 

45 

to 

51 

70 

to 

00 

1800 

to  2000  1 

$375  to$400  J375   to$400 

625  to   700     600   to   650 

650  to   750     650   to   750 

700  to   800     700   to   800 


BALTIMOBX. 

Floor: 
Ohio  and  Indiana  super- 
fine  /bbl. 

Ohio  and  Indiana  fam- 
ily  bbl. 

Patents,  Baltimore  win- 
ter  bbl. 

Wheat,  No.  2,  red buah. 

Com,  regular  mixed,  West- 
em bosh 

Eye do 

Oats do. 

Potatoes do. 

li^y,  timothy ton. 

Pork: 

Mess •- bbl. 

Bacon,  shoulders lb . 

SagarTOnred  hams do . 

Sogar-onred  sboiilders.do. 

Lajrd;  refined cental. 

Butter: 

Creamery lb. 

New  York  State,  good  to 

choice lb. 

Western  factory do. 

Cheese: 

New  York  choice lb. 

Western  choice do. 

Sugar,  fair  refining do. 

Cotton: 
Ordinary   to  good   ordi- 
nary   lb. 

Low   middling   to   mid- 

dling lb. 

Tobacco : 
Good  to  middling,  Mary- 
land leaf cental. 

Common  to  medium.Ken- 

tncky  leaf cental . 

Common  to  good,  Ken- 
tucky lugs cental. 

Common   to  good,   Vir- 
ginia lugs ...... .cental . 

Wool: 

Buny .•^..Ib. 

Merino,  vawaahed ...  .do. 

Merino,  washed. .... . .  do. 

Tub-washed  ..•••.  ....de. 


1560  to  1600 
2650 
1900   to2050 

1875  to  1900 
1800 
1050   to  11 75 


9   to      13 

eiito     7 A 


30   to 

17   to 

14  to 
12   to 

6ito 


118  to   124 

61  to      70 

70  to      72 
51  to      57 

71  to      95 
1800  to2100 


120 
56  to  66 
68  to  70 
50  to  55 
70  to  90 
1800   to  2000 


37 
25 

isll 

7 


1550 

2000 

1950 

1075 

20 
16 


to  1600 
2660 
to  21 00  2100 


315  to 

460  to 

109  to 

63  to 

66  to 

44  to 

85  to 

1100  to 


850 

660 

700 
109| 

Mi 
68 

48 
100 
1800 

1850 

1160 
80   to      40 


18|to 


325   to 
500  to 

115|to 

68   to 

•8   to 

471  to 

70   to 

1200   to 


181  to 


376 
560 

725 

115} 

73 
72 
51 
00 
1900 

1900 

14 

1200 


80  to 
28   to 


ISito 


^ 


25   to 


25  to 

17  to 


13ito 


83 
21 

14 

m 

7| 


to  20  00 

1800 

toU75 

to      31 
to      25 

to      14 

to      14 


1950 
1800 
1162i 

17 
15 

12 

10 


7  to       7k 

10 
10 


350 
635 


50 

75 

1100 


14 


to   437 

to   600 

750 
1211 

to  70 
73 
to  54 
to  90 
to  1900 

2000 

»      15 

10 

1250 


26   to      42 


26 
19 


^ 


to      33 
to      23 

14 
to  13i 
to        7i 


Tito  81 

9|to  10| 

400   to  800 

750   tolOOO 

600   to  700 

800   to  660 

21   to  32 

SB   to  27 

27  to  30 

$7   to  40 


71  to 

"I 

9|to 

J 

400   to 

800 

760   tolOOO  1 

500   to 

700 

800   to 

650 

21    to 
23   to 
27   to 
M  to 

22 

27 
30 
40 

7*to       8| 
9fto     lOi 

400  to  800 
750  tolOOO 
600  to  700 
800   to   690 


28  to  97 
85  to  88 
36  to     40 


1550 

2650 

to  23  00 

to  1975 
to  18  50 
to  12  00 


2050  to  21  00 
1900  to  1950 
1100   to  1200 


7   to 


7J 


16   to 
15  to 


10  to 
7  to 
lOito 


337   to 
512   to 


66|to 
65  to 
50  to 
80  to 
1100   to 


14   to 


400 

600 

760 
119i 

67 
70 
54 
95 
1900 

2000 

H 

15 

10 

1225 


23   to      86 


23  to 
16  to 

14ito 
18|to 
7   to 


80 
20 

16 
14 

71 


H 
9fto      10 

400  to  800 
760  tolOOO 
600  to  700 
800   to   650 


23  to  26 
86  to  88 
36  to      40 


11 
11* 


826   to  400 

600   to  575 

750 
119|to   120ft, 

67  to      68  I 

67  to      70' 

61  to      55 

80  to      90 

1200  tolOOO  ; 

9050  I 
10  I 

'***'   \^ 

1225 

22   to      30 

21    to      36 
16   to      30 

Hi  to       l-H' 

6ito      7,',' 


7   to 
9ito 


lOi' 


400  to   800  . 

760  tolOOO ; 

600  to   700  ' 
800  to   650 


16  to      88 


88  to      88 
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Jane. 

Jnly. 

AugiXBt. 

September. 

October. 

Kovember. 

December. 

$3  50   to  $3  75* 
675   to   650 

6  50    to    7  00 

7  00   to   7  50 

$3  50   to  13  75 
575  to   625 
650    to   7  0O 
700   to   726 

$350   to  $375 
575   to    600 
650    to    700 
7  00    to    7  25 

$3  30   to  $3  75 

5  75    to    6  25 

6  50    to    6  75 
675    to    7  00 

$325    to$362i|325    to$362i 
6  25   to    C  50     6  00    to    6  25 
6  25    to    7  00  1  6  25    to    7  00 
6  50    to    7  50     6  56    to    7  50 

$300  to<:3  50 

5  65  to  6  00 
600  to  6  75 

6  374  to  7  00 

121 
60   to      67 
70   to      73 
45    to      50 

1131 
55   to      03 
65   to      67 
39   to      44 

lUi!                  113 
58    to      66  !     56    to      65 
63    to       65        62    to      6^1 
41    to'    45        38    to      44 

lOOHo   111     106^  to    107 
58    Uf      Gl        55    to       60 
00    to      61        65    to      67 
;M    to       37        34    to      36i 

109  to   115 

68ito      63 

65 

88  to      41 

isod'toioii* 

196o'to2l'66' 

19  00  " to"20  66'  lis  00 '  to  19  56 

ieoo '  to*i8  66'  'i2  do '  'to'i5  56 

i4'6o'"to"l'5  66* 

1550   tAlOOO 

2675 

3500   to2600 

15  00 

23  00 

2650   to  27  00 

1400    to  14  50 

1850    to  1950 

2500 

13  75    to  14  25 
18  50    to  1950 
20  00   to  21 00 

13  50    to  14  00  113  00    to  13  50 

19  00    to  19  50   21  50    to  22  00 

1900  j2000    to  20 25 

13  00  to  13  50 

23  00 

2350  to  24  00 

2100  :i900    to  10 50 
20  00    to  20  50  !l8  00    to  18  5u 
1100   to  1225   1000   to  10 60 

1650   to  17 60 
1000    to  16  50, 
9  50    to  10  25 

15  00   to  15  75 

16  00 

900   to  1000 

13  00   to  13  50 

16  00 

8  50    to   9  25 

1400   to  14  50 
14  00   to  14  50 
7  50   to   875 

15  00 
14  00  to  14  50 
8  00  to  8  75 

15   to      28 

15   to      24 
11    to      17 

0   to      lOJ 
7    to        8 

20   to      23 
13   to      17 

17    to      26 
13    to       18 

18   to      29 
12   to      20 

lOJto      Hi 
7i  to      11 

12   to      18 

10   to      11 

1 
9|to      102,     10   to      11 
7ito        9  1       7»to     OQ 

9   to      10 

m^        7i 

62  to        6| 

6Sto        61 

6ito        6i 

61  to        6i'       6ito        6S 

6gto        62 

111  to      llf 
111 

1 

■      1? 

lo| 

lOfl 

loj 

1?1 

i?' 

IS! 

326   to   400 

325   to   400 

3  25   to   375 

325   to   375 

325  to   365 

3  25   to   8  05 

326   to  370 

612   to   675 

526   to   7  55 

625   to   550 

525   to   550 

5  0O    to   650,500    to   550 

525  to  5  50 

750 
132|to    122} 

7  50 
114   to   114i 

750 
113{to    lU 

750  1                  700  '                  700 
1142  to    116     106&to    1061   104gto    1042 

700 
1081 

64|to      64} 
68    to      70 
48    to      63 
76    to   100 

5^1 
65   to      68 
41    to      46 

75 
1000   to  17 00 

692 

66 

37    to      43 

60    to      6U                      592.                     68 

«7        60    to      83  1                     eo 

30    to      38        35   to      40  ;     34    to      38 

50    to      «0  !     45    to      60  1     40   to       50 

1350    to  1600    1400    to  1800    1300    to  17  00 

60i  to      602 
CO  to      68 
:j7   to     41 
35   to      50 

1000   to  1800 

iioo"  to"  19  66' 

13  00  to  15  00 

20  76 
10 

1225 

1850 

15   to       16 

10 

1125 

1650 

H 
142  to      16 
10 

10  75 

1500'         1        13  50  1                 1275 

Hi          '               7-}                         7 

152  to      16i      151  to      If'V     16   to      17 

10                      «;i              .      82 

10  25  j                 10  00;                  9  25 

13  75 

7 

144  to     15 

'925" 

18   to      83 

18   to      24 

18   to      24 

18    to      24  j     25   to      30        25    to      30 

25  to      44 

18   to      20 
14   to      18 

17  to      23 

18  to      16 

17   to      23 
13   to      16 

17    to       23  1     20    to       26  '      20    to       26 
13    to       16    j     -JO    to      T2 

23   to      32 

20   10      22 

12    to      12| 
12   to      12i 
7Ato        7i 

8  to        8} 

in  to     112 
Oito      10 

112  to      lU 
9   to        0 
6ito        6 

7   to        81 

Hi  to       Hi      H?to       12  1     124  to       12J 
0   to        94      10^  10      11  1     12   to      12i 
6ito        6g:       Cjto        6S       6ito        62 

8   to        8^'                       0  1                       Of 

12   to      12i 
12   to      J  2 
6i  to        6i 

Sgto        9g 

7it»        8i 

lOi  to     log 

Oito      10^ 

0|to       10 

9|to      lOJi       05  to      log      10   to      log 

j 

OJ  to      103 

400   to   800 

400    to   800 

400   to   800 

I                         1 
550   to    850  !  550    to    850  :  550    to    850 

5  50   to   8  50 

760   to  1000 

7  50   to  10  00 

7  50    to  10  00 

750    tolOOO     750   to  1000,  750    tol050 

7  50   to  10  00 

600   to   700 

6  00   to   7  00 

500   to   700 

600    to    7  00 

500    to   700     500    to    700 

500   to   7  00 

300  to   660 

300   to   650 

300   to    650 

300    to    550 

3  00    to    5  50      3  00    to    6  50 

3  00   to   5  50 

"ii'ii"  ii 

"as" to"  28' 

25' 

25" 



24    to      20 

""24  "to "'28" 
33    to      37 

'"w"ta"'40' 

*"85*to""88* 

""'8i5'to""38' 

"'id"tii"'ik' 

'"  83    to  "'37 

26a-^83 

r^ -T. 
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MABKET  PBIOES  OF  FABBI 


Product 


Jvijxarj. 


Felmiary. 


Haroh. 


ApzlL 


^Uj. 


BALTiuoBEr-Continnod. 

Bioe: 
CftTolma,  oommon   to 

choice lb. 

Loaigianft,    conmion    to 

fair do. 

CBiCAao. 
Hoar: 

Winter bbl. 

SpriDg do. 

TTheat: 

No.  2  apriDg biifl^. 

Na  2  red  winter do. 

Barley do. 

Corn,  No.  2 do. 

Oata,  No.  2 do. 

Rye,  No.  2 do. 

Potatoea • do. 

Hay; 

Tlmotby,  flrat  quality  .ton . 

Timothy,     aecond    qual- 
ity  ton. 

Beef: 

Heas bbl. 

TTftn^f  ....... •••....... do. 

Pork: 

Heaa bbl. 

Bacon,  abort  oleara .  cen  tal . 

Hama,  aweet  pickled  .do. 

Lard do. 

Batter: 

Creamery lb. 

Good  to  ohoioe  dAiry..do. 
Cheese: 

Full  cream lb. 

Lower  irradea do. 

Sugar,  yellow « do. 

CDfCmiATL 
Floor: 

Superfine bbl. 

Extra do. 

Fkmily do. 

Fancy do. 

Wheat: 

No.  3  red  winter.... buah. 

No.  2  red  winter do. 

Com: 

No.  2  mixed bnah. 

No.  2  white do. 

No.  2  yellow do. 

Oata do. 

Bye do. 

Barley do. 

Hay: 

No.  1  timothy ton. 

Lower  gradoa do. 

Pork: 

Mesa bbl. 

Hams,  sugar-cored lb. 

Shoulders,  sugar-cured .  do. 

Bacon, sugar-cured  ...do. 

Lard cental.' 

Butter : 

Creamery lb. 

Lower  graded do. 

Cheese : 

Choice  Ohio  factory lb. 

Lower  grades do. 

Potatoes bush. 

Peanuts: 

Tennessee lb. 

Virginia do. 

Cotton : 

Ordinary  to   good   ordi- 
nary   lb- 
Low    middling   to   good 
middliog lb. 

Middling  fair  to  fair  ..do. 


$0  OH  to  $0  06|  $0  05|  to  10  07 


6   to 


500 


8B|to 


5   to 


to  0^  to  10  07 
6   to        6 


476   to   485 


95 


41»to      50 
30   to      41| 
67i 
75   to      90 


94|   104    to   104} 

1044 
83 
5:.* 
87i 
63 
76 


54|to 
87lto 

70   to 


1000   to  11 60  ,1000   to  11 00 


1160   tolSOO  U50    toU60 

1000   to  1025  'l050    to  1075 
1700   tol750   1850    tol926 


1710   to  17 15 

1025   to  11 00 

10  25   to  10  50 

1040 


1750   to  1700  1805  to  1815 

10  50    to  11  00    1075  to  11 00 

1050    to  11 00   10  75  to  11  25 

1100  I  1140 


llO^to 
108   to 

661  to 
41|to 

78   to 


540 
550 

110| 

108J 
80  I 

41i$048   to 

65 

76 


|00&ito$007 
6  to       6 

500 


1100   tol200 
1000   to  11 00 


1150   to  11 75 
2060    to  21 00 


2400   to4000   2400   to8700   3200   to4000 
2400   to3700   2400    toSOOO   24  00   to3200 


lUto 
2  to 
6ito 


9 

7i 


300  to   385 

3  50  to   3  75 
410  to   4  25 

4  75  to    525 

90 
85 

48|to      49 


50 
40 
02 
61ito      62 


86|to 


111  to 
8  to 
6ito 


860   to  890 

420   to  460 

500    to  525 

550   to  600 

98 
106 

64 


55 
42   to      44 

65ito      67 
63    to      73 


12  50   to  13  00   12  00   to  12  50 
850   to  1200  I  800    to  1150 


1725 


to  17 50  '1750   to  1775 

13|<     12   to      13 

8}        7i  to        8 

12i      Hi  to      12 

10  OOi  to  10  074  10  40    to  10  55 


12ito 
84  to 
114  to 


85   to      45 
15   to      25 


80   to 
13   to 


12    to      124      12   to      13 
9   to      114        9   to      114 
70   to   100        70    to   100 


3|to 
5ito 


31  to 
62  to 


2075   to2125  2100  toZlSO 

1830  .  1945 

1185   to  11  60  1176  toiaoO 

1125   toll50  1200  to  12371 

11 324  U  00  toU«2| 

2300   to810o!2400  toSOOO 

1400   to  2800  1600  to  28O0 


11   to      14 
2   to        9| 
7   to        8 


350  to  885 

4  25  to  460 

4  90  to  500 

536  to  675 

108  to  109 

110  to  112 

66  to  661 


42|  to      40 

67 

60   to      65 

12  00   to  12  50 
700   toll50 


68  to 


$690 


107}   111    to  IIU 

1094  112  to  im 

76  I     80   to  83 

55ito  65^ 

40   to  404 

45   to  60^ 


644 

424 
68i 
76 


1060  to  11 00 
960  tolOOO 
1175  to  12  00 


1076  toUM 
1000  to  1050 
1200   to  1225 


144  to  154 
8  to  12 
7|to       7| 


340  to  865 

515  to  565 
466   to  475 

516  to  566 


107   to   110 
66|io      56 


48  to      48 

62  to      634 

69  to      63 

1150  to  12  00 

700  tol050 


1850  to  19 00  1875 

12ito      134      13   to      134 

8|to        H       8}  to        9 

12   to      134      111  to      13 

1117itoll20   1100   to  1125 


80   to 
124  to 


11  to  14 
10  to  124 
76  to   100 


n 


44  to 
Cfto 


32  to 
12  to 


m  to  14 
10  to  12 
90  to   110 


4|to 
61  to 


7ito       81       7ito       8i      74  to       81        74  to       8| 
91  to        9}'       91  to        9Jf       9|  to        0|'       91  to      10 

104  to     11^;    101  to     uii    101  to     114;    10}  to     11| 


144  to     1^ 
8  to      12 

71  to       71 


840  to  87S 

410   to  435 

4  75   to  5  00 

636   to  585 


lis 

\%a      56 


45  to 
60  to 


65 


1150   to  1250 
600  to  1050 

1975   to  20 00 
121  to      131 
91  to        9l! 
12   to      13 

1120   toll35 


35  to 
8  to 


114  to  12 
8  to  10 
40  to     75 


4|to 
61to 


7|to       8| 

04  to     101 
Ulto     U{i 


Digitized  by  VjOOQIC 


BEPOBT  OF  THE   STATISTICUN. 
PEODUOTS  FOB  1883— Oontinned. 


387 


June. 

Jvlj. 

Angus  t. 

September. 

October. 

Kovember. 

December. 

$005ito|C07 

$0O54to$O074 

$0  054  tolO  074 

10  054  to  10  074|$0  034  to  10  064 

$005gto$0  061 

$0054  to  $00? 

6  to       6 

6  to       7 

515 
415 

954  to      054 
102  to   102 
61   to      63 
40|to      49 
27}  to      28 
56 
86  to      40 

. 

•          425 

275 

v4  50 

515 
.415 

914  to      922 
974  to      98 

875   to  550 

455  to  575 

OOfto  1004 
1074 
70 
481  to     404 
334  to      33 
55  to      55 
46  to      60 

400 

113i 

115 

80 

87 
107 

77 
51   to      51| 
^to      29 
574  to      584 
40   to      60 

99   to      904 
106 

02 
40  to      49| 
26|to      26 

654 
80   to      36 

97|to      98| 
994to  101 

56|to      664 
46   to      60 

4«|to      47 

274  to      28 

56 

86  to      40 

544to     65 
804to      314 
52  to      68 
26  to     40 

1150  tol250 

UOO  toll50 

1200  to  1250 

1175  to  1200 

1000  tollOO 

1000   tol050 

960  tolOSO 

1050  toll50 

900   tolOOO 

1000   to  11 60 

900  tolOOO 

800  to   900 

900  to   960 

900  to  950 

1225  to  12  50 

1175  tol200 
2400   to2450 

15  774  to  16 10 
075  to  1000 

10  50   to  11 00 
0124  to   930 

1000  to  1050 
2000  to 21 00 

1200  to  14 00 
750  to   800 

1176   to  12  00 
8274  to   836 

10  00   to  1026 
1676  to  17 00 

10  374  to  10  674 
700   to   725 

1150    to  1225 
780  to  7874 

1000   tolOSO 

1025  to  10 50 

2400  to2460 

22  60  to  23  00 

1927itol987| 
1175  to  1200 
1175  to  12  00 
1160  toU7S 

1500   to  1600 

960   to  1000 

1075   to  11  50 

835 

1026  to  10  35 
900   tolOOO 

13  00   to  13  25 
720   to   7224 

13  00 
775  to  800 
1000  tollOO 
8274to  830 

18   to      22 
14   to      20 

18   to      22 
14   to      20 

16   to      21 
13   to      17 

18   to      23 
13   to      18 

22   to      29 
16   to      23 

26   to      29 
16  to      24 

82  to      41 
25  to      85 

12  to      12i 
3  to      lOh 
71  to       7i 

9  to      10 
1   to       6 
74  to       71 

9  to       94 
1   to       6 
6|to       71 

8jto    m 

3fto        54 
«ito        7l 

114  to      124 
3   to      10 
6|to        74 

11  to      111 
2  to       8 
64to      71 

124  to      134 
3  to      10 
64to        7 

350   to   375 
425    to   460 
405   to   525 
650   to   600 

823   to   350 
400   to   450 
475   to   5  00 
560   to   575 

300   to   315 
3  60   to   4  00 
476   to   550 
525   to   575 

290  to  325 
860   to  400 
4  60   to   4  75 
540   to   600 

310   to   840 
365   to   400 
475  to   4  90 
535   to   660 

225  to  325 
346   to  375 
4  50   to   500 
6  20   to  650 

290  to  9es' 

350  to  876 
450  to  485 

500  to  640 

103  to   105 
11)   to   112 

102 
105   to   106 

100   to   103 
106   to   1004 

^   to  103 

1  m 

08  to  100 

115 

105  to  1054  106  to  108 

105 

64 

53 

52 

52 

40   to      42 

60   to      624 

Kominal .... 

50 

51 

51 

32   to      36 

514  to      544 

Nominal  .... 

6U 

524 
28   to      31 
54   to      56 
60   to      62 

614to     61| 
52 
62 
80   to      314 
57   to      58 
60    to      70 

60 
52 

67 

42   to      47 
62«to      63i 
65   to      75 

304  to      32 
60   to      61 
63   to      67 

33  to     354 
60  to     61 
65  to     70 

1200   tol300 
700   toUOO 

12  00  to  1275 
700  tollSO 

1150  to  12  00 
10  00   to  10  50 

1100 
800   tol050 

1050   to  11 00 
1000   to  1050 

1060 
950   tolOOO 

1000  tolOSO 
700  to  960 

2000 

121  to      14 

9}  to      10 

12i  to      13} 

1105   to  11 15 

1900   to  1925 
124  to      184 
0  to      104 
12   to      13 

1000   to  1085 

1500   to  15 50 

184  to      141 

04  to        9} 

12   to      13 

830 

18  00   to  13  26 

134  to      144 

8|to        04 

12  to      124 

812   to   815 

1150   to  11 75 

144  to      15 

8   to        84 

10   to      104 

760 

1100   tollSO 

14   to      144 

74  to       8 

9   to       9i 

740  to   750 

13  50  tol4  26 

18  to     14 

7  to       74 

84to       9 

810  to  B30 

17  to      22 
7   to      16 

19   to      23 
8   to      16 

21   to      23 
15   to      20 

21   to      33 
14  to      20 

30 
16   to      22 

26   to      32 
12    to      25 

45 
16  to     25 

10   to      U 

9  to      10 

9  to      10 

8  to       84 
7  to       74 
35  to      40 

10  to      11 
84to       9 
35   to     40 

9  to      11 

7   to      10 

25  to      86 

104  to     114 
7  to      10 

60   to   100 

00  to     75 

85  to      40 

86  to     40 

6|to        8 
8ito       94 

71  to       9 

64  to       7* 
84to       94 

64to       74 
84  to       9 

74  to       74 

84  to       9 

51to        64 

Hto      H 

7|to        9 

71  to       88 

71  to       84 

8  to       94 

7Jto       94 

64to      94 

9ito      101 
ll|to     124 

94  to      104 
114  to     111 

91  to      104 
11  to      111 

9f  to      ]0f 
11  to      12 

10   to      10| 
114  to      124 

04  to      10| 
U   to      114 

94  to     101 
11  to     111 
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MARKET  PRICES  OF  FARM 


Product. 


Janaary. 


Febraary. 


Ifarch. 


April. 


May. 


CixciNUATi— Continued. 
Wool : 

Fleece,  washed 

Tab  washed 

Unwashed 

Pulled 


'|0:i3   to  $0  77 


8AIKT  LOUIS. 

Flour: 

Superfine bbl 

Family do 

Patents .- do 

Wheat,  No.  2  red    bush 

Com,  Ko.  2  mixed do 

Rye do. 

Barley do, 

Oats do 

]^otatoes do 

Hay: 

Timothy ton. 

Prairie do 

Pork: 

Mess bbl 

Bacon,  breakfast,  sugar- 
cured lb 

Haius,  sugar-cured do 

Lard,  refined,  in  tierces. .do 
Beef: 

Extra  mess bbl 

Family  extra ^bbl 

Butter: 

Creamery lb. 

Dairy do. 

Cheese : 

Creamery do. 

Lower  grades do. 

Tobacco: 

Common  to  good,  lugs 
burloy cental . 

Common  to  medium  leaf, 
bnrley cental. 

GW  to  fine  leaf do. 

Wo<fl: 

Tub  washed lb. 

Unwashed do. 

Peanuts do. 

Sugar,  DTew  Orleans,  com- 
mon to  choice  lb. 

Cotton : 

Ordinary  to  good  ordi- 
nary  lb. 

Low  middling  to  good 
middling ,..lb. 

KAMSAB  CITT. 

Flour: 

Choice sack. 

Fancy do 

Wheat: 

No.  1  red  winter  . .  .bash . 

No.  2  red  winter do. 

Com,  No.  2  mixed do. 

Ryo do. 

Barley do. 

Oats  : do. 

Potatoes do. 

Hav,  baled 

Pork: 

Mess bbl. 

Clear do. 

Haras,  sngar-cnred lb. 

Bacon,  breakfast do . 

Lard,  tierce do. 

Butter: 

Creameiy do. 

Dairy,  Kansas do. 

Cheese : 

Fall  cream do. 

Tonng  America do . 

Peanuts,  Kaiisas l.do. 

Wool: 

Unwashed do. 

Tub-washed do. 


28  to 
15  to 
26   to 


$033   to  $038  $0  36   to  $040  $035  to  $040 

—  -        2«  to      37 

15  to      25 

28  to      90 


36 


26   to 

15   to      24        15   to 

26    to      27        28   to 


2  60   to   2  70 

3  00    to    4  00 
Sa.'S    to    6  25 

90i  to       9G§ 

44^1 


{  36  to  36^ 
I     85    to      02 

12  00  to  15  00 
I  8  50    to  1000 

'1650    to  17  00 

I  13i  to  14 
'  m  to  14 
'  11  to   12 

I 


1100  to 
700  to 


.  7  00  to  8  50 


280 

to 

410 

to 

550 

to 

104 

to 

47ito 

60 

to 

37 

to 

75 

to 

2C  to   37 
25 


$035  to  $038 

26  to   37 

35  to   25  i 

28  to   - 


I 


2  90  300  to  310 

4  20  4  50  to  465 

625  590  to  700 

104^  111  to  111} 

4^!   5^4  to  53} 

58^   55  to   " 

65  I  60  to 

371   39i  to 

85  I 


200  to  300 

460  to  4  70  i 

560  to  6  75 

100  to  109^ 

48  to  482! 


I 


200  to  310 

465  to  475 

575  to  680 

111  to  112i 

60  to   51 


65 
404 


42i  to   43 


13  00   1175   to  14  00 
850  ;  750   to   925 


1740    to  18  00  jl8  37itol000 


12ito 
13  to 
Hi  to 


13  j     13    to      131 

14  13   to      14 
11}      11}  to       12 


1200   to  1400 
750   to   950 


1825   to  1900 
12   to      13 


1175   to  1375  I 

850  , 

19C0    to  1940  I 
12   to      13i| 


7  00    to   8  50  I  7  00   to   850 


llj  to      12 
1200   to  1600 


31}  to      12, 
1200   to  1600 


35    to 
30   to 

12Jto 
8    to 


40 
34 

14 


30   to 
20    bo 

12i  to 
3    to 


37  1 
14 


4  50    to   7  00 


6  50    to  12  00 
8U0    to  20  00 


27  to 
20  to 
3ito 

6ito 


28  to 
17|to 
4   to 


35 
26 

5i 


30   to 
20   to 


13   to 
2   to 


37 


80 
20 


13   to 
2   to 


28 


400    to    000 


400   to   600 


6  00    to  1100     6  00   to  11  00 
13  00    to  18  00   13  UO    to  18  50 


80  to 
17  to 
4    to 


37 
26 

H 


6ito        7i        6}  to        7i 


30  to 
17  to 
4ito 


85 


41    to      42| 


23   to      95  I 
12   to      20  ' 


13ito 
4   to 


14  I 
9 


400   to   600 


600   to  II CO 
13  00   to  1823 


7|to        8|        7|to        88 
Oito      9i3        9ito      10^1. 


7|to        8} 


7ito        Sk 
8|to      10 


100    to   2  00     190    to   2  00  I  215   to   220     2  20   to   230 
210   to    220  I  210   to   220     225   to   285     285   to   245 

I 


83    to       81  ■ 

79    to       79| 

37i 

43i  to      44^ 


33}  to      341 

65    to      85 

5  50    to    775 

1900 
23  00 

14J' 

m 


92J  102  to  103 
8^}  95|to  96 
41  45 


33}  to      34  I  35 

65    to       8.')        65    to       90 

550   to    7  00  i  5  25   to   7  75 


30 

to 

Id* 
35 

22 

to 

24 

12 

to 

12J^ 

14^ 

to 

15 

3 

to 

4 

17 

to 

21 

80 

to 

82 

19  00 

23  00 

13 

13 

10^ 


1900 

23  00 

124 

12i 


29  to 
17  to 
44  to 


35 

2!) 


104   to    105 

95} 

444  to      ^4 

45   to      4h4 


74  to       8  I 

8|to       84 
9   to      10}; 


280   to  240  ' 
235   to  245 

3  07    to   IfSJ 
9:»J! 
424  to      4-4 
49    to      51 


55   to    100 
425   to   650 


40 

25   to      60 

450   to  7  25 


19  00 

20  00 

23  00 

24  W 

r^i 

1 J 

N* 

11} 

Hi 

25   to 


8   to 


17   to 
30   to 


3» 

25 

to 

32 

28 

to 

82 

25 

to 

3o 

22 

22 

23 

to 

25 

21 

to 

i5 

14 
15 
4 

144 
16 

13 

34 
15 

21 

17 

to 

21 

17 

to 

81 

17 

to 

21 

32 

30 

to 

82 

30 

to 

82 

80 

to 

32 
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Jane. 

July. 

AagnBt 

September. 

October. 

Novfmber. 

December. 

1025  tolOSO 

28  to      36 

:::::::::::::: 

18  to      25 

25   to      28 

« 

300   to   310 
4  95   to   520 
630   to   600 
119it4>    120 
Sl^to      5]| 
59   to      61 

$260   to$275 

440    to   4  50 

000   to    675 

107}  to    108i 

44ito       45 

58    to      GO 

$2  50   to  $265 
4  25   to   440 
6  00   to    650 
1  04}  to    1  05 
48 
55    to      58 

$24Q   to$255  #265   to$280 

4  00    to    415  j  4  10    to    4  25 

585    to    8  50     575    to    6  50 

103Sto    1045    100}  to    lUU 

45}  to      46^      4(Hto      4G{ 

52}  to       53  ^     48    to      65 

$265    to  $280 

4  00    to    415 

575   to    650 

99|  to    100ft 

42ft  to      434 

............ 

$200  to$B75 

3  00  to  410 

5  75  to  650 

1011  to   103 

45} to      461 

45  to      534 

35  to      55 

40gto      40i 
55   to      80 

33    to      35 
40   to      75 

30    to      31 
30   to      75 

25}  to      26  1     25}  to       2CJ'     261  to      26} 
30   to      70  1     40   to      45  1     33|  to      40 

28} to      29 
30  to      40 

1150   to  1400 
850 

1150   to  1400 
850 

1050   to  1300 
800    to    875 

900    to  1200     900    to  1200     800    tol200 
8  00    to    8  75  ,                    8  25    10  00    to  11 00 

700  tol250 

10  00  to  10  50 

1940   to  1970 

1700   to  17  75 

1437    to  1500 

1250   to  1325  .1175    (••  '  JW  '1075   tollSO 

1350  toUOO 

14   to      14) 
14    to      16 
111  to      12 

13  to      14 

14  to      16 

10  to    m 

12*  to      13i 
13{  to      14 
9i 

101 
13ft  to       14 
9   to        9) 

10  to      124 
13}  to      15 

9ft  to      10 
16    to      17 

Sftto        8} 

9 

^1* 

15  00    to  16  00 

1500   to  1600 

7  50    to   850 

7  00   to   850 

18    to      21 
10   to      17 

7  00    to   8  50 

700    to    850 

25   to      30 
14    to      25 

700  to  860 

18   to      20 
10   to      17 

18   to      20 
10   to      17 

19    to      21 
10   to      16 



27    to      29 

21    to      25 

• 

32  to      37 
8  to      30 

13    to      14 

8   to        9 
4   to        7 

475   to    650 

Oft  to      10ft 

15    fn        ia 

10ft  to      13ft 
4  to      10 

3   to        0 

2    to        Oil       2   to        84 
625   to    800  '  650   to    800 

400   to    600 

4  00    to   600 

4(0   to   600 

500  to  800 

600   to  1100 
13  00   to  1800 

6  00    to  11  00 
1300    to  1800 

600    to  11  00 
1300   to  18  CO 

600    to  1200 
13  00   to  20  00 

1100   to  13  00  1  850  'to  13  00 
1800    to  20 00    14  00    to  2000 

860  tolSOO 
14  UO  to  20  00 

27   to      35 
17   to      24 
4ito        6 

27    to      34 
16   to      24 
7   to        8 

27    to      83) 
15    to      22) 
6   to        7 

25   to      34 
21    to      24 
7    to      11 

27   to      35  ;     27   to      34 

22   to      244      16   to      244 

7    to      11          7    to        8 

27  to      34 
10  to      24 
4ft  to       5} 

7ito        8 

7itO        8 

6}  to        7} 

7ft  to        8}        7ft  to        81        7ft  to        8} 

7  to       7ft 

• 

8   to        q 

7Jto        8i 

7|to        8ft 

7}  to        Si       Sftto        Oft 

8li  to       91 

844  to     »A 

91  to      lOf 

9ito      lOi 

9   to       9| 

Oft  to      10  j       Oft  to      10ft 

1 

m  to    10} 

9}  to'   10  A 

225   to   235 
235  to   245 

215   to   220 
220   to   230 

210   to   220 
230   to   240 

1 
185   to    195  1  195   to   205 
2  15   to   2  25  1  2  25    ^o    2  30 

185   to   195 
215   to   225 

180  to  190 
220  to  230 

100 

100 
87|to      68 
37|to      38 
40   to      42i 

04    to      ft4| 
865  to      87i 
87ft  to      38 
40    to      41 

90  I              *        93 

96^  to      98i 

m 

48   to      49| 



88ft 

85    to       8:) 
391  to       39} 
42ft  to      43} 

831 
37ft 
41ft  to      43 

83{ 
40ft  to      42 
461 

40 

•  ..... 

18|to      18} 
25   to      40 
400   to   550 

21   to      22 

SO   to      40 

400   to   625 

21} 
85   to      45 
4  00   to   7  50 

22}  to      23ft 
35   to      48 
400   to   800 

23ft  to      24 

25  to      40 

800  to  900 

50   to    100 
450   to   700 

80   to      60 
450   to   650 

1960 
2400 

11* 

1650 
22  00 

1? 

1500 
2000 

10  to     21 
8   to      16 

13  00 
18  00 
144 

"9* 

1300 

1800 

14 

^^ 

22   to      27 
14    to      20 

1200 

1700 

16 

25   to      30 
17   to      24 

1200 

17  00 

14 

'I* 

17  to      22 
12  to      13 

17   to      21 
10   to      15 

17   to      20 
8   to      16 

20  to     83 

17  to     22 

lift  to      12 
12   to      13 

11  to      lift 

12  to       Uk 

12   to      12ft 
i:u  tA      14 

lift  to     14 

17   to      21 
80   to      82 

17   to      21 
80   to      82 

16   to      19 
30 

16   to      10 
80 

16   to      19 
30 

16   to      19 
28    rp      80 

10  to      19 
28  to      80 
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Prodact 


Juinaty. 


February. 


MiHPflh. 


ApiiL 


lay. 


NBW  OKLKANB. 

Flonr: 

Family bbl 

^iinneaota  patenU — do. 
Wheat: 

No.  2  rod  winter bush . 

(/0I11,  mixed do. 

U.'its v.... do. 

Potatoes do. 

Hay: 

Prime ton. 

Choice • do. 

Beef: 

Wostem bbl. 

Fiilton  market i  bbl . 

Pork: 

Hess bbl 

Bacon,  (sngar  cared,  can- 
Taaged) lb 

Hams,  (AOfiar  cured,  can- 
vassed)   lb. 

Lard do. 

Butter: 

Western  creamery  ...  .lb . 

Western  dairy do . 

Cheese : 

New  York  cream Ib- 

WVatem  cream do. 

Saimr: 

Fair  to  fully  fair ,.lb. 

Prime  to  striotlv 
prime lb. 

Clarifled do. 

Cotton : 

Low  ordinary lb. 

Onliu.irv  to  Rood  ordina- 
ry....'  lb. 

Low  middling  to  good 
middiius lb. 

Middling  lair do . 

Tobacco: 

Low  to  goo<l  lugs lb. 

Low  to  medium  leaf. . .  do. 

Ooodtoftne do. 

Wool: 

Burry lb. 

Louisiana  olear do. 

Clear  lake do. 

Peanuts 

Rice: 

Common  to  ^rood Ib. 

Prime  to  choice do . 

BAX  FEAKCISCO. 

Flour: 

Superfine bbl 

Extras do. 

Wheat: 

Xo.  1 cental. 

No.  2 do. 

Barley — do. 

Com : 

White .•... do. 

Yellow do. 

Oflts do 

IV.tstoes do. 

IIav.... ..ton. 

Pork: 

Mess ^...bhl. 

Bacon,  break  fkst lb . 

H.^nia do. 

I-.^nl  (in  tierces) do. 

B-(  !': 

Mo*^ bbl. 

V.^mily  mc«s do. 

Bnit«>r: 

F.tncv lb. 

CaI:  f  omia  roll do . 

Chet>o: 

New  York  State  fac- 
tory  lb. 

CaiUionua  ..•••..••...  .do . 


Nominal 

$700   to$7S0 

105  to   106 

r>3 

48 
260   to    SOO 

15  00   to  1600 


J475   to$550 
6  87fto   725 

111   to  115 

60  to  61 
65   to 

2  75   to  300 


$5  37^  to  $5  62|  $5  00   to|512|$515   to$535 
725   to   750     7  00   to   787|  700   to   750 


1950 
17  00    to  17 00  20  00   to 2050 


1159   to  11 75 

1775 

lai  to      14 


12  00   to  14  00 


13|to 
111  to 

38   to 
18   to 


18    to 

5|to 

0   to 
7  to 


12 
45 


6i 
•8 


1100    lOUSYO 

1825  to  1887 

111  to 

12 

lUto 
111  to 

12* 
111 

38  to 
20   to 

43 
80 

14  to 

16 
12 

6ito 

51 

6  to 

7  to 

?t 

8   to      SIS 

9Jto     10  iV 
loito    lv\h 


71  to 

7|to 

9|to 
lOJto 


11   to  16    Nominal  ....  Nominal 

22  to  23  I. ...do do..., 

24    to  25    ....do do.... 

5|to        8         6   to        8  '       7   to 


4   to 
6   to 


6* 


400 
4  75 


175 
170 


to   450 
to    600 

to    ITTi 
to    ITJi. 
121 


4  00    to   4  25 
5jO    to   590 


165 
147i 

1200 

2.5  00 
17 

I  15 
14 

1600 
It  00 


400  to  425 

550  to   600 

192i  196   to   197^  180 

185   to   187|  190   to  -19^;  175 

125   to   140     140   to   ISO  I  130  to   IGO 


to   170  160     162   to   187 

to   152| 167ito   176 '155  to   1 

to    19i)  ,175    to    197i   180    to   197i  180    to   210     185  to   290 

to    125        t^)    to    130        75   to    120        50    to   110  ■     69  to    125 

to  1750   1400   tol750    1600   toSOOO   1700   to2190   1390  tolTSO 


to  56  00 
to       18  , 
to       19 
to      16 

to  16  SO 


16}  to 
IJ^J  to 
14|tO 


2650   2450   to2600  2450   toSSOO  3450   to2609 


19i 
16 

16 'V) 


16ito 
16  to 
141  to 


1^. 
16* 

I 
1600  I 


17* 
16  to 


18  1 

iCi 

1600 


16*  to 
IS  to 


17 
16 

14 

1600 


to  19  00   18  00   toU50   18  00   to  18  30   1800   to  18  50  1800   to  18 50 


2S    to      29 

24    to      2TJ      23    to 


26  •     22. 


25   to 

to 


2^ 
24  ^ 


25   to 
SI   to 


26 
M 


25  to 
21  to 


Id   to 
14  to 


20        18    to 
10  .     14   to 


20        18toS0:18to»       IStoaO 
16  .     14   to      16  i     HI  to      141     U|  to      14 
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June. 

July. 

AUfiQBt. 

September. 

October. 

November, 

December. 

15  25   to  $550 
725   to   750 

$450   to$475 
700 

Nominal  .... 

$700 

$425 
$700    to   725 

1 

M26 
750 

MOO 
750 

$440  to$463 
700  to  725 

125  to   127 

01 

52   to      53 

175   to   200 

115 

55 

43J  to      45 

100    to   2  00 

115 

$0f:r)  to     50 

48    to      50 
140   to   2  00 

112 

56   to      5C4 

45   to      48 

140    to    185 

$110   to 

37  to 
150   to 

112 
57 
43 

170 

$055   to 

35   to 

150   to 

110 
56 
40 

175 

110   to  112 

55 

37   to     40 

140   to  175 

1400   to  1600 
17  00   to  1800 

1400   to  1600 
1800   to  1075 

14  00   to  17  00 
'2000 

r400    to  16  .TO 
1900    tbl960 

14  00  to  17  00 
17  00 

15  00   to  1600 
1650   toj700 

1700 
17  50 

1800   to  1600 

1300   to  1600 
650    tolOOO 

12  00   to  12  50 
875   to   9  00 

1200   to  1300 
890   to    900 

12  50   to  14  60 
875   to   900 

1250  to  14  50 

•                UOO 

900 

1975  to  1985 

1700   to  1725 

15121  to  15  25 

14  00   to  14  60 

1150   to  1200 

1150   to  12  00 

1825  to  1875 

18i 

13i 

12J 

12 

12 

114 

lOito     11 

13}  to      14 
lit  to      12 

18  to      23 
15   to    119 

13  to     laj 
92  to     lui 

20   to      25 
15   to      18 

1311  to      14i 
9|to      10 

16   to      23 
15   to      18 

12   to      15 

10   to 
8tt4> 

25   to 
18   to 

16 
»i 

33 
24 

10   to 
8   to 

17 

83 

25 

15   to     16 
7ito       9 

25  to     43 

20  to     83 

18   to      29 
16   to      19 

26   to 
20   to 

16 
12i 

13 
9   to        9) 

13    to      13) 
10    to      lOi 

13   to 
10    to 

13J 

lOJ 

10  to 

IJ' 

14|tO     15 
11 

13* 

ejto     73 

7Jto        71 

74  to       7  J 

7Jto        7i 

7|to 

7i 

5f  to 

n 

5ito       6| 

8  to       H 

8   to        8i 

3 

8   to        H 

8^  to 

1\ 

6}  to 

n 

6  to       6i 
6*to       7* 

7Jto        71 
8ito        H 

7Ato     7A 

718  to   m 

7Ato     7A 
7Hto     BH 

..%.. 

7Jto        H 

8|to 

H 

8}  to 

91 

mto  m 

9fto      108 
lO^to      111 

9ito      10^ 
lO/.to      lOi 

tin  v^ 

n  to      10} 
lOfto      10) 

lOAto 

iSfi 

lOito 
lOHto 

104* 

lok 

o|to    m 
loito   loi 

4fto        H 
^to        8 
8|to        9 

54to        6k 
Hto        8 
9  to      10 

gto        6i 
9   to      10| 

9   to      11 

9  to 

11 

9  to 

64  to       7| 
71  to        9 

10   to      12 
21   to      22 
23   to      23i 
7|to      10 

10  to      11 
21 

7|to     ibj 

9   to      11 
20   to      2I| 
22   to      23 

7|to      lOi 

9   to      12 

20  to      21 

21  to      23 
8   to      11 

9   to 
19   to 
21    to 
10   to 

12 
21 
22 
12 

9  to 
19   to 

10  to 

15 
20 
22 
12 

9  to      14 
19  to      20 
21   to      22 
10   to      12 

US  a 

4^to       6 
6  to       6i 

«t.    .4 

.<)ito      5 

6   to        6i 

8ito 

n 

4   to 
5}  to 

? 

Sfto       ^ 

3  75   to   400 
625   to   575 

8  50   to   3  75 
500   to   650 

3  50   to    3  75 
500    to    550 

400   to    425 
525   to    650 

3  75   to 
500   to 

425 
525 

3  75   to 
500   to 

450 
525 

400   to   450 
500   to   575 

1621  to    165 

1571  to   100 

95   to   105 

160   to    1621 

161    to   162 

167^  to    170 

1 67|  to 

170 

1681  to 
165   to 
105   to 

171 

1671 

150 

95" 

"wjto'lOO* 

'ioo'toViii 

"w'to* 

'l50' 

"iWio'iiii 

l67J!o    160 
160   to   l«2i 
180   to   2  20 
00   to      85 
7  00   to  1400 

150 

145  to   150 

i'as  to  1 60 

irio'to'Ves' 

139    to    160 

80    to      90 

600   to  1300 

195   to   215 

J.....B. •••■•■ 

'i25*to*V66' 

40   to      90 

9  00   to  1450 

i  45"  to"  186* 

25    to      80 
1300   to  1800 

"80"to"96' 
900   to  1300 

'"  65* "to  ""90' 
900   to  1800 

45   to      90 
900    to  13 50 

2450   to2800 

16ito      17 

15   to      16 

14 

2450    to  2500 
16   to      IR^ 
15   to      Ifii 
15 

24  .'>0    to  23  00 

15^0      16 

10   to      17 

15 

24  .SO   to  25  00 

154  to      16 

10   to      17 

15 

24  50   to  25  00 

IJSi  to      10 

16   to      17 

15 

2450   to2500 

15|  to      16 

16   to      17 

15 

24  50    to 2500 

15^  to      16 

14    to      16 

15 

1600 
1800   to  1850 

1500   to  15 50 
18  00    to  18  50 

15  00    to  15  50 
18 UO    to  1850 

15  00    to  15  50 
1850 

1550 
1850 

15. 50 
1850 

15  50 
1800   to  18 50 

23 
19  to      22 

24 
19   to      23 

2ft 
17    to      26 

32J  to      3.-> 
221  to      32 

47*  to 
22|to 

50 
*2| 

40   to 
22ito 

46 
37 

42i 
S2ito      40 

17   to      18 
9   to      10 

17   to      18 
10   to      16 

17  to 
14   to 

18 
17 

17   to 
12   to 

18 
17 

17   to      18 

'"lof'ii* 

""i'io'"ii 

15  to      17 
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MAKKET  PEICES  OF  FARM 


Product 

January. 

February. 

March. 

April, 

May. 

Saw  Fbakcisco— Cont'd. 

Wool: 
Choice  fall lb. 

....... 

$017  to  $018 

^  lA    tnftfl^O 

i'ree  uiouiitain do . 

15  to      1ft       16   to      17 

::::::.;:::::: 

Kair  iDoiiuttiiu .. ......do 

13 

13    to       14 

...:;;v.;::!::^ :::::""::  i 

Kaatern  Or»*gon do . 

Sftn  Joaquin  and  middle 
county lb 

*■ 

LIVE-STOCK 


UALTIMOBB. 

CatUe:  I  ' 

Bentbeovos cental.  $5  25   to$C25  $575 


First  quality do . .    4  L'5  to    5  Ur> 

Mcflium do..    3  50  to    4  25 

Milch  cows head.  45  00  to  50  00 

Bwiiie(net) cental.    8  50  to   875 

Sheep do..   350  to   675 

SAINT  LOUIB. 

Cattle : 

Export  steers cental 

Good  to  heavy  steen  ..do.. 

Fair  to  good do. , 

Milch  cows  (with  calves), 

head 

Sheep: 

Good  to  choice  muttons, 
cental 

Medium  to  fair  muttons, 
cental 

Swine,  common  to  good 

packing cental. 

Horse.«t : 

Strooters head. 

Draa do.. 

Saddlers do.. 

Mules: 

14hand.<f head. 

14|  hands do.. 

15  hands do.. 

10  to  16^  hands,  extra.do.. 

KANSAS  CITT. 

Cattle: 

Native  cows cental . 

Native  stoei-s do . . 

Native  shippers do . . 

Swine do.. 

Sheep 


450 
387 


to$C40 
t«  562 
to   437 


$625  to  $6 50 
4  50  to  4  75 
425    to   450 


5  25   to    575 
450    to    650 

2500   toGOOO 

350   to   4  25 

8  00   to   340 

5  90   to   620 

QO  00  to  125  00 
'I2o0(fto20000 
'  00  00  to  160  00 

I 

'  00  00  to  105  00 
I0o00toll500 
120  00tol3000 
185  00  to  200  00 


310   to    4  35 

4  50 

6  20 

525   to    C25 

200    to    320 


CHICAGO. 
Cattle: 
Extra  beeves cental 


800 
350 


650 
500 
4  40 


to    925 
to    568 


to  585 
to  5  40 
to    500 


2500    1^6000 


475 
400 
620 


to  225 
to  460 
to   640 


3  00 

3  IN) 

4  40 
625 


to  385 
to  4  60 
to  5  37 
to  660 
215 


Clioice  beeves. 

Good  beeves 

Medium  beeves  ... 

Veals 

Sheep 

Swine 


.do;, 
-do. 
.do. 
.do. 
.do.. 


625  to  650     625 

5  80  to  610     5  75 

540  to  570  ,  535 

4  40  to  5  00  '  4  50 


$037  to$700  $625  to$719 
650  to  625  587  to  600 
437   to    501     425   to   S25 


900    to  1025 
450   to   050 


600  to   030 

560  to   600 

480  to   645 

2500  toOOOO 


475  to  540 
375  to  4  50 
6.75   to   715 


9  75  to  1100 
4  50  to  6  75 


630  to  650 

5  75  to  6  00 

4  90  to  675 

2400  tomoo 


4  75  to  645 
375  to  4  60 
675   to   710 


275  to  4  00 

400  to  450 

385  to  660 

560  to  7  30 

225  to  475 


MKW  0BLRAX8. 

Cattle: 

Texan,  good  to  smooth 
fat  cattle cental,. 

(rrassfed head. 

Milch  cows do. . 

Calves do.. 

Sheep hea<l 

Swiuo cental. 

Horses : 

Common head. 

Good  work    do.. 

Saddle  and  harness  . .do. . 
Mules : 

GoihI  medium bond 

Tilci-    ilu.. 

I'itst  clrtR'^ do. . 

Kxii-a  hcttvj* do.. 


I  4  50  to  7  50 
2  75  to  6  00 
665  to  665 


4  00  to  5  50 
!10  00  to  30  00 
2.5  00  to  100  GO 

0  00  to  11  00 
'  1  50  to  3  00 
:  500  to  650 

60  00  to  80  00 
80  00  to  175  00 
176  00  to  250  00 


450 
4  00 
610 


to  650  625  to  650 

to  6  05  5  75  to  600 

to  5  70  535  to  665 

to  5  15  <  4  90  to  5  15 

to  4  75  '  4  50,  to  7  50 

to  5  75  3  25  to  612} 

to  716  615  to  725 


400  to  550 
14  00  to  28  00 
25  00  to  100  00 
6  00  to  10  00 
175  to  3  00 
500  to  6  60 


400  to  6  00 
1500  to  30 00 
25  00  to  100  00 
6  00  to  10  00 
150  to  400 
600  to  750 


I 

125  00  ton.*)  00 

iri.'iOotoirMiio 
i:).'octois.',(K) 

,lb.'i00ti)-J2."j()0 


6000  to  8500  6000  to  8000 
80  00  to  175  00  80  00  to  175  00 
175  00  to  250  00  1^75  00  to  250  00 

12500toi:r>00  12500tol3600 

1  H.'j  00 1  o  1  r..'i  00  135  00  to  1 55  00 

i:>o0i)tol8.)00  'l.>500tol850(» 

l5i.300to22.300  1 185  00  to  225  00 


275  to  60O 
516  to  562i 
590  ta'650 
685  to  765 
510 


975  to  10  75 
4  00   to  575 


600  to   615 

575  to   585 

625  to   560 

2100  toSOOO 


465  to  510 
350  to  460 
675   to  710 


700 

to 

735 

675 

to 

690 

635 

to 

665 

5  85 

to 

615 

450 

to 

750 

400 

to 

700 

7  30 

to 

810 

550 

to 

650 

840  to   4  65 

525  to  550 

565  to   690 

6  75  to   727i 

250  to  465 


6  75  to   720 

6  50  to  6  TO 

600  to  620 

570  to   600 

400  to  690 

425  to   600 

710  to  775 


550   to   700 
1500   to  30 00   1800   to  3500 


25  00  to  100  00 
000  to  1000 
150  to  400 
600   to   760 


25  00  to  100  00 
7  00  to  WOO 
ISO  to  400 
500   to  850 


16000   to  8000  [0000   toflOOO 

80  00  to  175  00  ;«)  00  to  17500 

|17500to25000  >17500to2SOOe 

ll2500Tol3500  ;i2500tol3500 

135  00  to  l.')5  UO  1.15  00ti>  lci500 

1.W0U1O185  00  I5500f>18.i00  I 

185  00  to  225  00  1 85  00  to  225  00  I 
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.    June. 

Jaly. 

Aagast. 

September. 

October. 

Koyember. 

December. 

$0*22   to  $0  24 

M9±    iii)u\94. 

$022   to$024 

1018   to$020 
U  to      20 

$020   to$022 
16   to      19 

]ii020   to$022 
16   to      19 

20   to      22 
16   to      19 

20   to      22 
16   to      19 

22   to      22 
16   to      19 

$017  to$022 
16  to      19 

MAEKETS. 


$675  to $7 00 
nSO  to  600 
425   to    525 


$650   to  $675  $575   to  $600 


9  25    to  1025 
3  50    to   575 


5  90  to   615 

565  to   585 

520  to    550 

20  00  to 4500 


i60  to  500 
350  to  450 
670   to    7  00 


825   to   900 
225   to   5  30 


590  to    600 

550  to   575 

500  to   525 

1800  to4500 


325  to$420 
4  65  to  5  06 
535  to  5  70 
6  25  to  7  00 
2  50    to   440 


620    to  635 

600    to  610 

5  75    to  5  90 

550    to  570 

:i75    to  525 

2  90    to  537i 

G65    to  7  40 


4  0}  to  550 
18  00  to  3000 
25  00  to  100  00 
600  to  1000 
150  to  400 
500    to    800 

6000  to^OOO 
80  00  10  175  00 
175  00  to  2i0  00 

125  00  to  135  00 
]35(H>tol5r,00 
15.",ck-tol8r.«"> 
183  00  to  2.' '00 


525   to   625 
4  62    to    512 


4  62   to   562 
387    to   450 


$550  to$606 
450  to  550 
3  75   to   4  37 


800    to   875 
3  00   to   525 


585  to   600 

535  to   5  75 

4  85  to   510 

1700  to4500 


450  to  475  I  410  to  450 
340  to  450  I  360  to  400 
650   to   680  I  590   to   605 


$500  to$587 
375  to  487 
325   to    362 


7  00   to   825 
200   to    500 


590  to   615 

550  to    576 

400  to   475 

1700  to4000 


390   to   456 

3  00   to   3  35 

450   to   480 

11000tol3500 
ISO  00  to  210  00 
125  00  to  200  00 

9000toll500 
11500  to  135  00 
12000tol5000  140  00  to  165  00 
160  00  to  210  00   175  00  to  210  00 


110  00  to  135  00 
150  00  to  210  00 
125  00  to  200  00 

100  00  to  12500 
110  00  to  135  00 


800  to  400 
440  to  4  05 
500  to  560 
575  to  650 
275   to   400 


6  00  to   610 

5  70  to   5  80 

500  to    570 

375  to    550 

2  50  to    4  75 

560  to   615 


400  to  600 
1000  to 23 00 
25  00  to  100  00 
7  00  to  10  00 
150  to  4  00 
500   to    7  60 

6000  to8000 
80  00  to  175  00 
175  00  to  250  00 


300   to  365 

420    to  462| 

4  50    to  500 

540    to  560 

350    to  390 


to   635     620   to   6  3 


590  to   610 

550  to   580 

4  75  to   5  76 

400  to    750 

2  50  to   4'75 

500  to   600 


400  to  500 
1600  to  2500 
25  00  to  100  00 
500  to  1000 
150  to  350 
500   to   750 

6000  toSOOO 
80  00  to  175  00 
175  00  to  250  00 


250  to  829 
305  to  370 
4  75  to  585 
515  to  520 
235   to   350 


625  to  640 

590  to  615 

550  to  575 

4  50  to  5  25 

3  50  to  7  25 

3  00  to  4  75 

4  76  to  600 


400  to  4  75 
1600  to 22 00 
25  00  to  100  00 
500  to  900 
ISO  to  375 
500  to  7  50 

6000  toSOOO 
80  00  to  175  00 
175  00  to  250  00 


600   to   637) 
300   to   4  75 


$575  to$600 

450  to   550 

3  87  to   4  25 

5000  to5500 

700  to   725 

3  25  to   500 


580  to  615 
5  50  to  575 
4  00   to    4  75 

17  00   to  3800 


890   to   415 

300   to   825 

460   to   490 

110  00  to  135  00 
Id0  00to22500 
125  00  to  200  00 

90  00  toll  5  00 
115  00  to  135  00 
140  00  to  165  00 
17500to21000 


610  to   640 

560  to   600 

i2p  to   525 

2000  toSOOO 


850    to   400 

800   to   325 

420   to   460 

11000tol3500 
15000to22500 
125  00  to  200  00 

9000toll500 
115  00  to  135  00 
140  00  to  165  00 
175  00  to  210  00 


2  20   to 
420   to 


510  to  5  35 
4  55  to  465 
100   to    250 


325     220   to    340 
4  62i 


600 


to  625 
550  to  575 
440  to  525 
375  to  725 
225  to  4  00 
450   to   515 


3  50  to  4  60 
15  00  to  30  00 
25  00  to  100  00 
500  to  900 
150  to  500 
450   to    650 

6000  to  8000 
180  00  to  185  00 
17500  to  200  00 


4  85  to  6  05 
425  to  4371 
865   to   390 


640    to   650     675   to   700 


625  to  600 
550  to  600 
425  to  525 
3  75  to  7  25 
200  to  450 
460   to   525 


,3  50  to  4  76 
!l600  to  35  00 
,25  00  to  100  00 
I  6  00  to  10  00 
;  1  50  to  3  50 
I  450  to  600 
I 

:6000  to  8500 
80  00  to  175  00 
175  00  to  20U  00 


$562  to$600 
425  to  525 
300    to   400 

6000  to  6500 
550  to  650 
300   to   4621 


610  to  640 
560  to  600 
4  00   to   540 

2500   toSOOO 


325  to   400 

200   to  325 

475   to  SIO 

110  00  to  140  00 
150  00  to  225  00 
110  00  to  175  00 

75  00  to  $80  00 
110  OO  to  130  00 
130  00  to  150  00 
170  00  to  205  00 


350    to   870 


570 

"Voo' 


650  to  655 
600  to  640 
525  to  675 
425  to  520 
300  to  725 
280  to  400 
440   to   535 


350  to  475 
1600  to  8200 
25  00  to  100  00 
500  to  9.00 
150  to  350 
400   to   600 

60  00  to  8500 
80  00  to  17500 
175  00  to  200  OO 


125  00  to  135  00  125  00  to  135  00  1125  00  to  135  00.  12:.  00  to  135  00  125  00  to  135  00   125  00  to  185  00 

l3500t<)1550U  135 00 to !.->-> 00  il35<h)tol5r)00    inr.00tol5.".00  13:  00 to  155 00    1350Otol5500 

55 01) to  18500  155U0t«18.-,00  .loi". 00 to  I N»UO    155 00 to  18500  15500lol8500  .15500tOl3-">00 

,18500toJ--'.'»0a  Id500to2>500  1185001022500   1 55  00  lo  22500  185  00  to  225  00   185  00  to  225  00 
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Product. 


Juiiiary. 


Febmary. 


March. 


ApTfl. 


Mmj, 


BOSTON. 
CaUlo: 
Fair    to    good    conntry 

(dres8e<l) cental 

Pri'ijiiani  Uullocks  .  ■  .do. . 

Hilch  cows betid.. 

Veal  calves lb. 

Sheep do. 

Swine do. 

CDfCINNATL 

Cattle: 
Choice  to  extra  sbipprnf; 
ateeiB  (groBs)  . .  .cental. 
Fair   to   good    abippin;; 

steers cental. 

Gt>od  to  choice  butchers' 

grades cental. 

Fair  to  medium  butchers' 

grades cental. 

Good  to  extra  fat  cows 

and  heifers cental. 

Sheep do. 

Swine do. 

Cattle: 

Common  to  choice  beeves, 
cental 

Milch  cows head. 

Sheep cental. 

Swine do.. 

RW  TOBK. 

Cattle: 

Best  beeves cental. 

Common  to  gdod do. . 

Milch  cows head. 

Veal  calres cental. 

Sheep...... do. 

Swine do. 


$6P7|to|800  $690   to  $810  $687ito$800 


$637ito$800 
925 
40U0    to8000   4000    toSOOO   4000    toSOOO  $40  00  to  |80  00  20  00   toSOOO; 

" ■  ~  ■■         ~  '  5   to        6  1 

3   to 
7|to 


3    to        7*        34  to        7  1       3    to        7^        Si  to        C 
4}  to        ^        4i  to        G  4|  to        6h        4   to        6 

6}  to        7|        Gito       7         6ito        7|       8   to       Sk 


575  to  650 

4  75  to  650 

475  to  500 

375  to  450 

4  00  to  475 

2  50  to  5  25 

525  to  650 


575  to  6  25 

475  to  550 

475  to  526 

376  to  450 

425  to  500 

2  75  to  6  50 

550  to  080 


575  to  600 
500  to  550 
600  to  560 
400   to   475 

4  50  to  640 

350  to  600 
600  to  750 


to  725  4  75  to  700  625  to  725 
40  00  to  80  00  '30  00  to  70  00  130  00  to  70  00 
3  00  to  6  00  ,  4  00  to  6  62  •  4  00  to  7  00 


800  to  950 


10  00  to  11  00 
000  to  10 00 
35  00 
376  to  4  25 
4  25  to  625 
626   to   650 


8  25   to  10  00 


575  to  600 

525   to  675 

660    to  600 

426  to  525 

475  to  675 
3  76  to  600 
625   to   705 


575  to  7871 
3000  to  7000 
4  50   to   725 


850   tolOdO   1026   tollSO 


625  to  640 

650 'to  600 

600  to  625 

460  to  575 

625  to  600 
350  to  575 
620   to   780 


638  to  738 

roOO  to7500 

4  00  to  725 

1050  toUSO 


10  00   to  11 50   1100    to  12  25   12  76  to  13  75 

950    to  1000    1000    to  1050   1100  to  1175 

35  00   35  00    to  5000  4000  to  6000 

400   to   450  .  440   to    520  I  450  to   600 

450   to   670  I  500   to   710  >  520  to   726 

650   to   776     700   to   800  I  780  to  635 


1250 
1050 
35  00 
500 
675 
800 


to  1800 ; 

to  1125 
to6500 
to  7» 
to  725! 
to  8S» 
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June. 

jBly. 

Augnst. 

September. 

Ootober. 

NoTomber. 

Deoember. 

$637   to$SOO 
9  00 

$675 

3500 
3 
8 
6J 

to  $7  75 

$675 

to  $7  90 
675 
to6U00 
to       ei 
to        5| 
to        6i 

$675   to $875 
575   to    0  75 

2500   to  7500 
3ito        7 
3    to        Gi 
6fto        6i 

$550 

675 

2500 

H 

to  $6  00 
to    8  00 

$4  75 

to  $6  75 
700 
to  75  00 
to        7i 
to        5i 
to        5^ 

2000   t4>8000 
5   to        61 
3*  to        7 
7ito        82 

to5066   2000 
to        6}|       3 
to         6|'       24 

to  80  00 
to        7i 

3000 

$40  00  to  $55  00 
3^  to       7i 
3j  to        5 
5ito        5 

to        7 

6i 

6ito        51 

^ 

600   to   625 

550 

to   675 

540 

to   600 

525 

to   580 

525 

to   675 

500 

to   660 

550   to  590 

550   to   575 

475 

to   525 

450 

to   625 

426 

to   500 

425 

to   500 

425 

to   475 

450   to   525 

485   to   610 

525 

to   560 

450 

to   525 

425 

to   475 

425 

to   475 

425 

to  465 

450  to   485 

425  to  46^ 

400 

to   600 

325 

to  425 

800 

to   400 

325 

to   400 

300 

to  400 

826  to  426 

625  to   585 
800   to   560 
575   to   780 

600 
250 
600 

to   525 
to  500 
to   660 

460 
225 
440 

to   510 
to   500 
to   625 

450 
250 
475 

to  490 
to   500 
to    675 

425 
200 
460 

to   460 
to  425 
to   630 

875 
20O 
440 

to  450 
to  450 
to   625 

425  to   475 
275   to  450 
400  to   550 

675.  to   725 
S5to   to6500 

800   to   625 
1000   to  1075 

550 

8500 

275 

800 

to   675 
to  75  00 
to   600 
to   950 

525 

8500 

450 

8  50 

to   675 
to7500 
to   575 
to   900 

525 
85  00 
450 
800 

to   675 
to  75  00 
to   575 
to   875 

400 
30  00 
276 
700 

to   650 
to  90  00' 
to   475 
to  750 

4  00 

8000 

250 

650 

to   650 
to  75  00 
to   500 
to   725 

425   to   650 
8000   to 7500 
225   to   500 
675   to   760 

1225  to  12  75 
1050   to  1100 
8500   to6000 
500  to   7  50 
5  00   to   700 
760 

1150 

1025 

40  00 

050 

4  00 

to  11 75 

to  11  00 
to  65  00 
to    800 
to    625 
700 

1125 

1025 
30  00 
600 
450 
626 

to  11 75 
to  10  75 
to  60  00 
to   850 
to    625 
to   675 

1100 
9  75 

3000 
600 
400 
600 

to  11 75 
to  10  50 
to  65  00 
to   800 
to    600 
to   650 

1100 
875 

3500 
600 
8  75 
550 

to  1150 
to  10  25 
to  65  00 
to   926 
to   625 
to   610 

1150 
875 

3500 
600 
3  75 
550 

to  12  00 
to  10  50 
toOOOO 
to   931 
to   540 
to   610 

1125   to  11 75 
925   to  11 00 

3500   to6500 
700   tolOOO 
450   to   550 
426   to  450 

Digitized  by  VjOOQIC 


396  EErORT   OF   THE   COMMISSIONER   OF   AGRICULTURE. 

•     EUROPEAN  STATISTICS. 

In  the  annual  report  for  1S76  was  published  an  elaborate  translation 
and  rendering  in  equivalent  measures  of  surfaee  and  capacity  of  the  es- 
sential features  of  the  report  of  the  International  Congress  on  the  Agri- 
cultural Statistics  of  Europe.  Fragmentary  publications  of  ojficial 
statistics  have  been  repeatedly  presented  since  in  annual  and  special 
reports.  During  tlie  i)ast  year  our  agent  in  Loudon,  Mr.  Edmund  J. 
Moffat,  has  furnished  several  contributions  to  the  literature  of  official 
and  commercial  statistics  of  European  agriculture. 

The  investigations  of  foreign  Governments  are  so  irregular  in  point  of 
time  and  method,  the  publications  of  some  so  infrequent,  the  absence  of 
important  enumerations  so  conspicuous  as  to  many  of  these  countries, 
that  much  is  left  to  commercial  guessing  and  manipulation  for  effect  on 
the  market.  Numerous  inquiries  have-  been  made  of  late  for  a  more 
comprehensive  and  uniform  presentation  of  the  most  authentic  state- 
ment bearing  on  production,  and  especially  upon  the  whea*  product. 
An  effort  has  therefore  been  made  to  co-ordinate  the  facts  of  production 
as  to  breadstuff's,  to  grain  and  potatoes,  the  result  of  which  is  presented 
in  the  following  pages. 

Owing  to  the  importance  of  wheat  as  an  American  export,  a  compre- 
hensive ^iew  of  its  production  in  Europe  is  presented  in  Table  I,  show- 
ing the  total  wheat  product  of  each  country  in  Europe,  except  the  little 
state  of  Montenegro,  which  has  a  population  of  only  about  a  quarter  of 
a  million.  It  is  not  possible  to  obtain  absolutely  synchronous  official 
statistics  for  all  the  countries  embraced  in  the  table,  but  the  figures  at 
the  foot  of  column  B  may  be  regarded  as  an  approximation  to  the  aver- 
age wheat  product  of  Europe  for  a  period  of  several  years  ending  with 
1873,  while  those  at  the  foot  of  column  D  may  be  regarded  as  the 
approximate  average  for  a  similar  period  ending  with  the  year  1881. 
The  figures  in  the  former  column  are  the  result  of  an  inquiry  suggested 
by  the  International  Statistical  Congress  which  met  at  St.  Peters- 
burg in  1872,  and  confided  by  that  body  to  the  statistical  corps  of  the 
French  Government,  who  made  their  report  to  the  International  Con- 
gress at  its  next  succeeding  session.  In  nine  cases  out  of  twenty 
their  figures  rei}resented,  as  shown  in  column  A,  the  production  of 
an  average  year.  The  figures  for  Ireland  and  for  all  but  two  of  the 
States  comprehended  under  the  name  "Germany''  were  for.  1873,  the 
two  States  excepted  being  Prussia  and  Bavaria,  for  which  the  figures 
reported  were  for  18G7  and  1863,  respectively.  For  a  number  of  the 
smaller  German  States  no  returns  were  obtained  by  the  statisticians  of 
the  International  Congress,  and  the  figures  for  Germany  given  in  column 
B  would  therefore  be  somewhat  augmented  if  returns  for  the  States 
not  heard  from  were  included.  For  Sweden,  Austria,  and  Kussia,  the 
figures  in  column  B  are,  respectively,  for  1872,  1871,  and  1870;  those 
for  Servia,  Switzerl%nd,  and  Turkey  are  for  1868,  and  those  for  Greece 
are  for  1867.  In  connnection  with  the  figures  for  Italy,  in  the  same 
column,  no  date  is  given,  while  those  for  Spain  are  for  the  year  1857.  It 
will  be  seen  that  the  figures  reported  by  the  statisticians  of  the  Interna- 
tional Congress  represent  usually  the  production  of  an  average  year  or 
the  production  of  some  one  year  within  the  period  1867-73,  inclusive- 

The  figures  in  column  D,  as  will  be  seen  by  the  explanations  in  oolumn 
C,  are  in  twelve  cases  out  of  twenty  an  expression  of  the  average  pro- 
duction of  the  countries  to  which  they  relate  for  certain  specific^  peri- 
ods.   In  eight  cases  the  period  for  which  the  average  production  is 
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given  embraces  the  eight  years  from  1874  to  1881,  inclusive.  This  is  the 
period  given  for  Austria,  Hungary,  France,  Great  Britain,  Ireland,  Italy, 
the  Netherlands,  and  Sweden.  As  to  Eussia  no  recent  returns  are 
available ;  the  returns  given  for  that  country  embrace  the  years  1874-'80. 
In  Germany,  crop  statistics  for  the  whole  empire,  compiled  upon  a 
uniform  plan  by  the  Imperial  Government,  were  not  published  until 
1878,.and  accordingly  the  period  given  for  Germany  in  column  D  em- 
braces onjy  the  four  years  1878-'81.  For  Denmark  and  Koumania  the 
periods  given  are  respectively  1875-'81  and  1876-'81. 

For  coantries  named  in  the  preceding  paragraph  except  Great  Brit- 
ain, Italy,  ^nd  Eoumania,  statistics  have  been  obtained  from  official 
publications  of  the  several  countries  to  which  they  relate,  the  foreign 
units  of  measure  or  weight  being,  of  course,  reduced  to  their  American 
equivalents.  For  Italy  and  Eoumania  yearly  statistics  are  not  availa- 
ble, but  the  average  given  for  the  former  country  is  based  upon  an 
official  statement  of  the  average  for  1875-'80  combined  with  official  re- 
turns for  the  years  1874  and  1881,  while  the  average  given  for  Eouma- 
nia is  an  official  estimate.  The  average  for  Eoumania,  in  column  D,  and 
the  figures  from  which  are  derived  the  averages,  in  the  same  column,  for 
Eussia  and  Great  Britain,  were  furnished  to  the  State  Department  by  our 
consuls-general  in  those  countries,  while  the  figures  forming  the  basis  for 
the  average  for  Denmark  were  ftimished  to  the  same  Department  by 
Consul  Eyder,  of  Copenhagen.  The  figures  for  Great  Britain  are  from 
unofficial  sources,  no  official  statistics  as  to  theyield  of  the  diflFerent  crops 
b«ng  kept  for  Great  Britain,  although  the  acreage  under  each  crop  is 
published  annually,  while  for  Ireland  both  acreage  and  product  are 
regularly  stated. 

For  the  Netherlands  the  statistics  for  the  years  1874-'80  are  from  the 
BisumS  Statutique  des  Pays-Bos  for  1850-'81,  a  report  prepared  from 
official  data  and  under  official  auspices  by  the  Statistical  Society  of  the 
Netherlands,  while  those  for  1881  are  taken  from  the  Verslag  over  den 
Landhouw  (or  report  on  agriculture),  prepared  in  1881  under  the  direc- 
tion of  the  minister  of  water  inspection,  commerce,  and  industry. 

There  remain  eight  countries  for  which  an  average  for  any  specific 
number  of  years  cannot  be  given.  These  are  Belgium,  Greece,  Portu- 
gal, Servia,  Spain,  Norway,  Switzerland,  and  Turkey.  The  figures 
given  for  Belgium  in  column  D  are  takvi  from  a  statementon  the  average 
wheat  product  of  the  principal  European  countries  madie  to  the  Depart- 
ment of  State  by  Consul-Gieneral  Edgar  Stanton,  of  St.  Petersburg,  and 
published  in  United  States  Consular  Eeports,  No.  34  (October,  1883). 
They  do  not  diifer  very  widely  from  those  given  for  the  same  country  in 
1873  by  the  statisticians  of  the  International  Congress,  and  they  lie  be- 
tween the  extremes  of  the  different  commercial  estimates  on  the  same 
subject. 

The  average  given  for  Portugal  in  the  same  column  is  an  approxima- 
tion based  upon  an  estimate  recently  given  to  Consul-General  Francis, 
of  Lisbon,  by  the  chief  of  the  agricultural  division  of  the  Portuguese 
Department  of  Public  Works.  Tbe  estimated  annual  value  of  the  wheat 
product  of  Portugal,  according  to  this  officer,  averages  $13,365,000,  and 
tested  by  the  average  gazette  prices  of  wheat  in  London  for  the  ton 
years  1872-'81  (about  $1,513  per  imperial  bushel),  this  would  represent 
8,793,703  imperial  bushels,  or  9,009,911  Winchester  bushels.  The  aver- 
age  given  by  Mr.  Stanton  in  the  statement  above  referred  to  is  8,934,000 
bushels,  while  commercial  estimates  are  at  hand  varying  from  8,232,000 
to  10,085,152  bushels.  The  rpund  number  adopted  (9,000,000  bushels) 
lies  between  these  extremes,  varies  but  little  from  the  figures  given  by 
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Consul-General  Stanton  in  the  statement  above  referred  to,  and  bears  a 
reasonable  relation  to  the  official  estimate  of  the  average  value  of  the 
Portuguese  wheat  crop  as  stated  to  Consul-General  Francis  and  pub- 
lished on  page  459  of  United  States  Consular  Keports,  l^o.  33  (Septem- 
ber, 1883). 

The  average  given  for  Servia  is  the  equivalent  in  Winchester  bushels 
of  1,600,000  hectoliters,  at  which  the  average  wheat  crop  of  that  country 
was  broa<ll.v  stated  in  one  of  the  recent  communications  of  Mr.  E.  J. 
Mofifat,  statistical  agent  of  the  Department  at  London. 

In  the  communication  just  referred  to,  which  was  published  in  the 
report  of  the  Department  for  September,  1883,  the  average  wheat  crop 
of  Spaiu  is  placed  at  42,000,000  hectoliters,  or  119,188,440  bushels,  the 
quantity  given  in  column  D,  Table  I. 

In  the  absence  of  any  average  for  Xorway,  the  official  figures  showing 
the  wheat  product  of  that  country  for  the  year  1875  are  placed  in  col- 
umn D,  Table  I,  as  an  approximate  average. 

For  Greece,  Switzerland,  and  Turkey  no  figures  could  be  obtained  of 
later  date  than  those  given  in  the  report  to  the  International  Congress, 
and  accordingly  the  latter  are  used  in  column  D  as  well  as  in  column 
B.  With  reference  to  the  figures  in  column  D  the  countries  embraced 
in  Table  I  may  be  arranged  in  the  following  classes : 

I.  Those  whose  average  product  is  given  for  certain  specific  periods 
ending  with  the  year  1881,  except  in  the  case  of  Kussia,  whose  average 
is  for  a  period  ending  with  1880. 

II.  Those  whose  average  product  is  stated  in  a  less  definite  way,  no 
term  of  years  being  given  to  which  the  alleged  average  is  assigned. 

III.  Those  for  which  no  statement  of  average  annual  product  is  given, 
the  product  of  some  one  year  being  given  as  the  nearest  srttainable  ap- 
proximation to  such  average. 

The  countries  of  Class  I  are  twelve  in  number  and  embrace  all  the 
hea^'7  wheat-producing  countries  of  Europe  except  Spain.  Classes  II 
and  III  embrace  four  countries  eaeh,  or  eight  in  all,  of  which  five  are 
insignificant  as  producers  of  wheat,  their  aggregate  product  being  less 
than  21,000,000  bushels.  The  relative  importance  of  the  three  classes 
will,  however,  be  made  more  apparent  by  the  following  statement  as  to 
the  amounts  wiiich  they  respectively  contribute  to  the  total  at  the  foot 
of  column  D : 

Bushels. 

The  countries  of  Class  I  contribute 93«J,  13*4, 579 

The  countries  of  Class  II  contribute 157,293,107 

The  countries  of  Class  Illcontiibuto 48,400,358 

Total .' 1,143,826,044 

With  these  figures  before  us,  it  is  found  by  a  simple  computation  in 
percentage  that  more  than  four-fifths  of  thetotal  at  the  foot  of  column 
D,  Table  I,  consist  of  averages  for  specific  periods,  while  the  countries  of 
Class  III  for  which  the  product  of  single  years  has  to  be  given  in  lieu  of 
an  average  contribute  but  a  fraction  more  than  4  per  cent,  of  the 
same  total.  On  the  whole  this  total  may  fairly  be  considered  as  a  toler- 
ably close  approximation  to  the  average  annual  wheat  product  of 
, Europe  for  the  j)eriod  1874-'81. 

The  figures  reported  to  the  International  Statistical  Congress  and 
presented  in  column  B,  Table  I,  are  much  less  nearly  uniform  as  re- 
gards the  time  to  which  they  relate,  but,  as  above  stated,  they  are  in 
general  either  for  an  average  year  or  for  some  single  year  within  the 
period  18G7-'73.  The  exceptions  are  those  for  Spain  and  Bavaria,  the 
latter  beiug  included  in  the  figures  for  Germany.    If  for  the  purposes 
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of  comparison  it  be  assumed  that  for  this  period,  1867-73,  the  figures  in 
column  B  are  a  rough  approximation  to  an  average  annual  product,  we 
shall  have  the  following  comparative  statement  as  to  the  average 
annual  wheat  product  of  Europe  for  the  two  periods  more  or  less 
accurately  represented  by  columns  B  and  D,  respectively.: 

BoAhels. 

Eight  years  1867-^3 : 1,183,032,763 

Eight  years  1874-'81 1. 143, 8J6, 044 

Decrease 39,206,719 

Of  the  figures  for  1882  in  Table  I,  those  for  Austria-Hungary,  Bel- 
gium, France,  Germany,  Italy,  and  Sweden  are  oCacial.  Those  for  Great 
Britain  and  Ireland  are  the  estimates  of  Maj.  P.  G.  Graigie,  Secretary 
of  the  Central  Chamber  of  Agriculture  of  Great  Britain.  Those  for 
Spain  are  given  on  the  authority  of  Mr.  Foster,  United  States  Minister 
at  Madrid,  by  whom  they  were  communicated  to  our  London  agent 
This  leaves  Denmark,  Greece,  Holland,  Portugal,  Boumania,  Eussia, 
Servia,  Norway,  Switzerland,  and  Turkey — all  except  Russia  compara- 
tively unimportant  in  the  extent  of  their  wheat  crops — for  which  esti- 
mates are  made  upon  the  basis  of  unofficial  information  deemed  on  the 
whole  most  trustworthy. 
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Tablb  Il.--Sh<wing  the  timntiiies  of  wheat  product  in  certain  European  eonntriea. 


ConntriM. 


1874 


1876. 


UTC 


1877. 


AiistrlA>HimgUT  i 

Austri* 

HuBKary 

■  Denmark 

France  .— 

Geimany 

axeat  Britain  and  IieUnd : 

Great  Britain 

Ib^and  ••■....•>..•..... 

Ketherlands 

Rnasla.....^ 

Sweden 


Btahd9. 
42.  Oil,  573 
61, 335. 771 


877, 799, 489 


StuheU. 

30.890,088 

48,038,808 

4.695,228 

285,688,621 


J9MSM0. 

86,0601068 

61, 070, 406 

4,098,672 

270,841,064 


Buthdi. 

89,870,006 

76.012.536 

4,002,704 

284,105,331 


118.823.000 
6,386,306 
6,782,300 

261.808,779 
8,466,261 


80,823,000 
4.827,266 
6.885,095 

"1:16:^ 


84.248,000 

8,777,187 

6,448.614 

168,664,141 

8,163,904 


78,062,000 
8,648,r20 
4,974,688 
264.667,653 
2,672,440 


Countries. 


1878. 


1879. 


188L 


▲Teraffe* 


Anstria^Hnn^uy  I 

Austria 

Hnnsary  ...->•......•. 

Denmark 

France 

Germany 

Great  Britain  and  Ireland  t 

Gxeat  Britain 

Xraland  ............... 

KeCheriaods 

Bnssia 

Bweden 


BuMhdi. 

45. 196. 718 

108,623,200 

5, 447, 064 

270, 361, 002 

95, 797, 617 

101  460, 000 
4, 307, 679 
5. 652. 037 

199, 275, 252 
8,333,641 


Stuhiia. 
84,460,859 
52,217.650 
5,038,844 
325, 197, 065 
83,727,684 

55,008,000 
3, 858, 006 
5,022,941 
171.389.856 
8.132,497 


BushOa. 

40.687,164 
79.829,601 
6,698,006 
282,282,880 
86,174,162 

79,500,000 
4,158,405 
5,002,666 
163,075.646 
3,602,895 


41,167,n6 

88,889,987 

3,148,928 

274,780,804 

75^600,361 

77.064,000 
4,287,978 
4,703^716 


2,223,846 


BtiOuii. 

88,666,470 

70,090,307 

4,674,931 

283,873.869 

85.838,961 

88,870,875 

4,143,954 

6,600.182 

104.004.970 

8,117,171 


Table  UL— Table  ehotoing  the  areaa  cuUivaied  in  wheat  in  certain  European  comUriee. 


Year. 

Anstria-Hnngary. 

France. 

Germany. 

Great  Britain  and  Iceland. 

2iretherlands. 

Anstria. 

Hungary. 

Great  Britain. 

Ireland. 

1874  ...... 

Acree. 
2,881.660 
2,403,104 
2.420.422 
2,321,197 
2,408,758 
2,426,607 
2,356,340 
2,455,276 
2,450,840, 

Acr#». 
6,540,137 
6,661.630 
6,432,138 
5, 971, 404 
6,184.332 
6, 090, 815 
6,958,142 
6.260.558 
6,166,261 

Amru. 
16, 986, 114 
17,165,990 
16,949.721 
17, 239. 636 
16,909,263 
17,152,879 
17, 000, 171 
17, 105, 071 
17, 060, 154 
16, 601, 070 

Aaru, 

Aem, 
8,080,800 

3,108,640 
3,218,417 
2,880.244 
2.000.438 
2,805,800 
3,008,000 
2,018,147 

Aeree, 

188,711 
101,821 
110,507 
143,310 
154,  Oil 
167,508 
148,030 
164,009 
162,720 
94,802 

Aersf. 
224.884 
236^022 
212,041 
221. 174 
282.130 
220,939 
228,775 
818,879 

1875  .•^.. 

1870 

1877  .— — 

1878 

1879  ...... 

1880 

1881 .. 

1882, 

4,466.818 
4.485.433 
4.400,813 
4, 500, 647 

1888...... 

STATISTICS  BY  COUNTEIES. 
Below  are  presented  statistics  of  the  cereal  and  potato  crops  of  all 
the  conntries  of  Enrope,  for  which  anthentic  data  conld  be  obtained - 
covering  in  some  cases  considerable  periods.  Wherever  it  was  practi, 
cable  both  the  areas  cultivated  and  the  quantities  produced  have  l>een 
given.  Taking  the  countries  in  their  alphabetical  order,  the  first  to  be 
presented  is — 

AUSTBIA-HUNaABT. 

The  statistics  of  quantities  produced  for  Austria  and  all  of  those  for 
Hungary,  except  for  the  year  1882,  are  obtained  from  the  offidai  publi- 
cations of  the  two  countries.  For  Austria  no  official  statistics  of  ncro- 
a^o  under  the  different  crops  have  been  found,  except  for  the  years  1880 
and  1882,  and  the  figures  for  other  years,  given  in  the  table  on  tlmt 
subject^  are  taken  from  the  British  Statistical  Abstract  for  Foreign 
Countries,  K"os.  6,  8,  and  9.^    Those  for  Hungary  for  1882  are  taken 

*  Thoee  on  mMlin  and  potatoes  for  1880  arc  fix>m  the  same  source.  MasUn  is  a  mix- 
ture of  wheat  and  rye. 

26  A— '83 
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from  the  Bulletin  issued  by  the  French  department  of  agriculture^  but 
purport  to  be  derived  from  an  oflicial  source  by  the  French  consul  at 
Buda-Pesth. 

Austria. — ^The  following  table  shows  the  number  of  acres  cultivated 
in  wheat,  rye,  maslin,  and  barley  for  the  years  1874  to  1882,  inclusive: 


TMIt. 

WllMt 

Rje. 

MMlin. 

Biffley. 

1P74 

Aeren. 
2,381,560 

2,403,104 
2, 420.  422 
2.321.197 
2,  408,  758 
2,  426,  ,'597 
2, 356, 349 
2.  4.V>.  276 
2,456,349 

A  area. 

4.  a34. 124 
4.  810,  256 
4,  816,  9K2 
4,  798,  896 
4. 774, 200 
4.  759. 176 
4.548,741 
4,628,068 
*4, 570, 624 

Atrf». 
41.053 
40,  253 
48.963 
48.  829 
50.976 
40,105 
54,204 
52.^1 

Aere$. 
2, 731, 589 
2, 692.  9T9 

Ih75 

1K76 t. 

1877 

2, 75:1.  .176 
2, 663,  7X3 

1878 

2,612.286 

1P79 

2,560.360 

18<>0 

2,666,118 

1881 

2,581,54 

1882 

2,686,193 

*  For  th«  year  1882  tpclt  is  iucladod  with  rye. 

The  following  table  shows  the  acreage  under  oats,  buckwheat,  maize, 
and  potatoes  for  the  same  years : 


Ymt. 

Oftto. 

Buckwheat. 

Kaite. 

Potatoes. 

1374 

Aere$. 

4,415.938 

4,348,887 

4, 412,  660 

4.493,663 

4, 421. 9;W 

4,442.186 

4,436,780 

4,  [i^ii,  5O0 

4,436,789 

Acres. 
330,502 
311,949 
346, 798 
345,209 
343,498 
380,770 
420,  388 
419,507 
430,  386 

Acres. 
754, 060 
772,653 
771.826 
818,116 
800,552 
79».  4-8 
828. 151 
810.230 
828,161 

Aefet. 

2  301  5(9 

18P5 

2, 340  649 

1876 

2,410  426 

1877 

2,401.2(.7 
2,402,718 
2, 429. 171 

1879 

1880 

2,457  <40 

1881 

2, 449,  4i»5 
2, 457, 0-Ja 

1882 

The  following  tables  show  for  the  same  years  the  yield  in  bushels  for 
the  principal  cereals  and  potatoes: 

Wheal,  rye,  ttpeltf  and  tnasHn, 


Years. 

Wheat 

Rye. 

Spelt 

Maslin. 

1874 

Jiushelt. 
•42.  Oil,  573 
30.  800, 082 
35.  O.-^O,  058 

39,  870,  006 
45,190,713 
84,  469,  859 

40.  5K7, 154 
41,167,716 
44,548,149 

JBusheU. 
80,  089,  385 
65,  551,  434 
60,  7M.  750 
10, 458,  900 
84,408,917 

63,  3'.»3,  737 

64,  3;J5.  078 
80.  014,  634 
82, 231,  280 

Utuhdi. 

n 

498,670 
660.387 
484. 924 
622, 467 
60.573 
281.021 
228,  984 
269.004 

BiuhfU 
1,322,3CT 

83.1. 1  :>« 

1875 

1878 — ... 

1877 

910, 4S9 
607, 818 

1878 

1,0?4.7« 
821, 8:^ 

1879 

1880 

1881 

1,695. 171 
0M,98I 

JLcKJ^aaa.  •..■•....■••.•.■.•..  0«.s.a  ...■■■  »•■.  mm 

*For  the  year  1874  spelt  Is  tnoladed  with  wheat 
Barley t  oaU,  millet^  huekwheat^  ma/Utf  and  potatoes. 


Tears. 

Barley. 

Oats. 

Hillet 

Buckw^ieat 

Kalce. 

Potatoes. 

1874 

Buihelg. 
49. 547, 514 
37,  387,  379 
51,461,471 

39,  209,  597 
48.  487,  347 
37.  COC,  092 
50,  ran,  :iK9 

40,  781,  264 
48,  899,  711 

BuiheU. 
79,  666, 717 
72,  546,  240 
93.  879.  n98 
80, 010,  097 
98,  103,  630 
86.  273, 468 
92,  741,  036 
95.  374,  959 
91, 583, 330 

ButhOM. 

BuMhOM. 

Biuh^. 
16,438,447 
17,  234, 294 
16, 795,  IM 
14. 589, 125 
ID,  278, 217 
15, 480.  024 
17.189.811 
12,931,784 
15.718,719 

B^tshfU. 

2R0  {•78.479 

1S75 

2,  606, 180 
2,810,571 
2, 461, 531 
3, 173,  -.20 
2, 324, 115 
2,619.421 
2,  2C0,  375 
2, 31G,  850 

6.229,489 
7,  788, 167 
6, 257,  541 
8,741,524 
a  093, 023 
7,  920, 554 
8.277.694 
6,  235, 250 

205.  2:i.G7!i 

1876 

1877 

1878 , 

259.  U.-..  •»-2 

2o<  VLJ'.  C71 

260.  VMK  ;77 

IKTO 

162, 88.1. 2M 

ISSO. 

243. 399  •::3 

1881 

282  318,  &'<9 

1882 

243, 721, 4.^ 
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HTmaABY. — ^The  two  tables  next  following  show  the  areas  cultivated 
in  the  principal  cereals  and  potatoes : 

Wheat  (winter  and  spring) j  rye,  spelt,  and  wiewKn. 


Tomb. 

Winter 
wheat. 

'^^ 

Total  wheat 

Rye. 

Spelt 

llaelin. 

1874- ■«!■•■■  ■■■■«■ 
JlHiO.  •■*■■■  ■■■■»» 

1876.— 

Aerei. 

6, 019. 481 
6.226,674 
6,  983, 281 
6,558,663 
6,  756, 034 
5,  681.  709 
5,570,336 
5,841,763 
6, 715, 533 

Aerei. 
629,656 
435, 556 
445,857 
412, 741 
428,298 
409,106 
387,806 
418,795 
449,728 

Aerei. 
5,549,187 
6, 661, 630 
6, 432. 138 
6.971.404 
6. 184, 332 
6,  090, 815 
6,  958, 142 
6,260,558 
6,165,261 

Aerei. 
2,940.809 
2. 975. 665 
8,435,602 
3, 091,  619 
3. 257,  628 
2.939,660 
2, 682, 216 
2, 688, 576 
2,689,813 

Aerei. 
15,202 
12,031 
9,039 
9,471 
8,708 
8.689 
10.979 
8,772 
8,674 

Aerei. 
655, 173 
621,456 
619,611 
583  366 

1877. ■•...• ...... 

1878 

594*389 

1879. ............ 

667,440 
631,665 
605,475 
605,066 

1880 

1881 

1882 

Barley, 

oats,  millet, 

huchxiKeai,  maiee,  and  potatoes. 

Yean. 

Barley. 

Oati. 

Millet 

Buckwheat 

Maise. 

Potatoes. 

Aerei. 
2,340,909 
2,244,530 
2, 664,  729 
2, 299, 181 
2,471,138 
2, 428. 494 
2.  417.  045 
2,250,453 
2,399,454 

Aerei. 
2, 589, 687 
2, 432, 099 
3, 063, 331 
2, 686, 308 
2.853,828 
2, 690,  388 
2,  514, 645 
2, 361,  617 
2,468,334 

Aerei, 

97,451 
111,  010 
162,125 

83,372 
120, 209 
123,473 
126,  525 
136,001 
107,892 

Aerei. 
62,590 
43,848 
65,064 
41,493 
52, 593 
44.  755 
86. 976 
48,276 
42,854 

Aerei. 

3,959,869 

4,862,041 

6,937,077 

4,  346, 781 

4, 679,  038 

4,633,108 

4,  610,  535 

4,439,117 

4.680,053 

Aerei. 

889,637 

944,928 

1,237,455 

1, 065, 026 

1,150,596 

1,015.497 

891,826 

917,962 

953,479 

1875 

1^6 

1877 

1878..- 

If70 

1880 

1881 

1882 

The  two  tables  which  follow  show  for  the  same  products  the  quan- 
tities produced  during  the  same  years : ' 

Wheat  {winter  and  spring),  rye,  spelt,  and  maslin. 


Yean. 


Winter 
wheat 


Sprini 


Spring 
wheat 


Total  wheat 


Bya. 


Spelt 


1874.^... 

1875 

1878 

1877 

lOlO  .  • a . . ■ . 

1879 

1R80 , 

1881 

1882 


Bushelt. 
66, 283, 733 
46, 231, 499 
49, 160, 915 
73, 409,  616 

103,  481, 274 
49, 201,  062 
74,  2M.  465 
84,  020,  219 

128. 645. 784 


Bmheli. 
5. 052, 038 
2, 701, 809 
2, 509, 490 
3,442,920 
5, 141,  926 

3,  016,  588 
5, 035, 136 

4.  879, 768 
7,835,479 


Buiheli. 
61. 335, 771 
48. 933, 308 
61, 670, 405 
76, 912, 536 

108, 623, 200 
62, 217,  650 
79,329,001 
88, 899, 987 

136,481,263 


Butheli. 
84, 609, 522 
29, 816, 521 
25. 353,  805 
37. 934. 346 
51, 956, 128 
24.112.409 
84. 445, 440 
40, 192, 241 
60, 414, 446 


Btuheli. 
213, 706 

130. 018 
81^951 

110, 640 

95,124 

102, 746 

147. 019 
132, 608 
202,941 


Butheli, 
7.689,192 
6.533,794 
4,404,041 
6,870.811 
8,738,335 
6.628,163 
6,604.410 
7. 367. 713 
10.384,448 


Barley, 

oaie,  millet, 

htckwheatf  maiMBf  and  potatoes. 

Yean. 

Barley. 

Oats. 

HiUet 

Buckwheat 

MalM. 

PoUtoec 

1874 

Btuheli. 
85. 329, 181 
21,  592,  992 
31, 547,  298 
34, 458,  762 
47, 417, 782 
26,  202, 177 
50,  020,  210 
39.912,727 
69,  C29,  428 

Btuheli. 
39,  814, 374 
22, 210, 274 
31).  310,  327 
40, 114,  734 
60. 170. 048 
38,  253,  899 
61,662,046 
47,810,845 
63,  911, 176 

Btuheli. 

893,862 
1, 216, 630 
1,  559,  850 

977, 050 
2, 174, 883 
1,  902, 781 
1,  938, 248 
1, 971,  837 
1,938,064 

Btuheli. 
585,  647 
308,  287 
479,  350 
282, 303 
878, 985 
820. 219 
260.480 
587, 310 
609,551 

82 
28 
36 
64 
70 
46 
78 
96 
49 

Btuheli, 
44.025,441 
40. 998, 221 
49.428.811 
45,988,269 
92,007,119 
44, 982. 370 
88, 040,  522 
86,255,315 

1875 .— ... 

1876 

1877     ........... 

1878  ............ 

1879 

1890 

18-Jl. 

1882 

86,691,123 

BELGIUM. 

The  statistical  material  on  the  subject  of  agriculture  furnished  by  the 
Belgian  Government  is  very  scanty.  The  facts  which  follow  are  obtained 
from  a  report  to  the  Department  of  State  made  by  Mr.  George  0.  Tan- 
ner, United  States  consul  at  Liege  and  Verviers,  under  date  of  March 
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20, 1883.  Gonfinl  Tanner  estimates  the  average  production  of  all  grain 
at  64,013,113  bushels,  and  gives  statistics  for  1882,  embracing  the  area 
cultivated  in  the  principal  cereals  and  potatoes,  and,  except  in  the  case 
of  maslin,  the  produce  per  acre,  from  which  the  totol  product  is  calcu- 
lated as  below.  The  following  table  embraces  the  foLCta  furnished : 
Cm-eal  and  potato  orop$  of  1882. 


Product. 


Aorea  enl- 
tiYAted. 


Yield  pfl 
•ore. 


Total  pro* 
ducta. 


Wheat  ..—. 

Rje 

l^MllB 

Barley 

Oata 

Backwheet. 
Pototoee.... 


895,700 
713, 113 

88,000 
120,000 
667,727 

85.000 
i00,000 


Butkdt. 

27.9 
25.4 
if ot  known.. 
3S.1 
42.5 
24.9 
194.0 


BfuheU. 

24,900.030 

18. 113,070 

Kot  known. 

4, 212,  <«0 

24,128.307 

871,500 

7,  760, 000 


*    DENMARK. 

The  most  authentic  information  at  hand  in  regard  to  Denmark  is 
found  in  a  report  to  the  Department  of  State,  made  in  1882  by  Consul 
Henry  B.  Eyder,  of  Coi>enhagen.  The  following  statement  in  regard 
to  areas  sown  shows  the  breadth  of  land  under  each  of  the  crops  men- 
tioned on  the  17th  of  July,  1876,  that  being  the  only  year  for  which 
statistics  of  acreage  could  be  obtained: 


Crop. 


Area  sown. 


Quantity 


Wheat 

Rye 

Barley 

Oata 

Bnckwheat 
P6aae,fto.. 


Acrei. 

BuMhOt, 

157,192 

421, 3'^ 

644.059 

l,79l.SS2 

782,859 

2,221,220 

908,108 

3,986,ST6 

55,761 

80,0r4 

93,088 

288,Ji-C 

123,833 

41S,9J8 

The  following  table  shows  the  quantities  of  the  principal  cereals  pro- 
duced in  Denmark  during  the  years  1875-'81 : 


Tean. 

Wheat. 

Bye. 

Barley. 

Oata. 

Baekwheat 

Mixed 
seed.* 

BuahOt. 
4, 695,  228 
4,098,672 
4, 002, 704 
5, 447, 064 
5,038,844 
6,698,008 
8,143,928 

Bush^U. 
16.839,270 
14. 516, 936 
15, 962, 928 
17, 271, 300 
14, 557, 088 
18, 119, 472 
16,618,960 

Btuhiii. 
23,242,716 
18,944.800 
19, 935, 720 
24, 047, 296 
20, 468, 384 
24, 955, 752 
21,548,564 

Biuhd$, 

30. 475, 940 
25,543,940 
25.986,180 
33.133,724 
29,435,500 
33,526,584 
29,524,012 

BiuheU, 
729,164 
492,504 
987.204 
907,180 
580,072 
1,040,564 
708,848 

JBitfft<Z«. 
2, 510. 868 

ig7e 

3, 422,  era 

1877 

1878..»* >•■■■••■•«•■•■■••*«>. 
1879  ^ 

3,GO9^L'06 
4,384,748 
8, 914. 77f 

1880 

4,471,M4 

1881 

8,620,941 

FBANOE. 

The  statistics  for  France  given  below  are  all  obtained  from  official 
publications  of  the  French  Government,  chiefly  from  the  Bulletin  issued 
by  tiie  ministry  of  agriculture.  The  figures  for  1883  must^  however, 
be  regarded  as  an  official  estimate  rather  than  a  definitive  official 
statement. 

The  following  table  shows  the  production  of  wheat,  the  imports  and 
exports  of  the  same  cereal  ^including  fiour),  the  average  price  of  wheat 
per  hectoliter  and  per  100  kilograms,  and  also  the  population  of  France 
for  each  of  the  years  1S60-'61  to  1883-'84,  inclusive: 
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The  following  table  ahows  the  areas  sown  in  wheat,  maslin,  rye,  and 
barley  in  France  for  the  years  1872-'82,  with  the  average  for  the  ten 
years,  1872-'81 : 


Yean. 

Wheat 

KaBlio. 

Bye. 

Barliry. 

1872 

Acres. 
17, 143, 605 
10, 866,  918 
16.986,114 
17, 165, 990 
16,949.721 
17,  239,  636 
16,  909,  2G3 
17, 152,  870 
17,000,171 
17, 195,  971 
17,061,024 
17, 069, 154 

Acres. 
1. 236. 476 
1,  249.  095 
1. 264,  505 
1, 189,  947 
1. 168.  788 
1,147,510 
1, 003,  808 

090.110 
1,015.047 

991, 901 
1, 134, 718 

070,297 

Acres. 
4,732,353 
4,680,291 
4,623.441 
4, 679, 703 
4,541.434 
4,662,622 
4, 4»,  639 
4.  375,  056 
4.566:672 
4,391,620 
4, 562, 180 
4,623,369 

Acres. 
2,670.570 
2,709,382 
2,7l3,3n8 
2. 579, 484 

1873 

1874 

1875 

1876 

2,667  057 

1877 

2,632,428 
2  497  002 

1878 , 

1879 

2  537,673 

1880 

2, 6O0, 372 

1881 

2, 530. 158 

Yearly  arerafe  for  1872-'81 

1882.. 

3,618,747 
2.458,660 

The  following  table  shows  the  areas  sown  in  oats,  buckwheat,  maize, 
and  potatoes  in  France  for  the  years  1872-'82,  with  the  average  for  the 
ten  years,  1872-'81 : 


Years; 

Oats. 

Buckwheat 

Hidce. 

Potatoes. 

1872 

Acres. 

7,  929,  058 
7, 984,  900 
7, 804,  915 
7, 874, 780 

8,  051,  013 
8,  299, 239 
8,218,r.:>.3 
8.511,233 
8,  584,  044 
8, 587, 244 
8,  219,  791 
8,691.278 

Acres. 
1.679,287 
1,707,026 
1, 676, 2sa 
1, 627,  527 
1,630,979 
1.638.439 
1,  (yJiS,  634 
1, 550,  629 
1,  598.  8S8 
1,560,916 
1,  630,  862 
1,500,817 

Acres. 
1, 726, 886 
1, 664, 508 
1.606,632 
1,  643. 951 
1,  6:«,  632 
l,a36,091 
1,  519. 845 
1, 513, 685 
1, 541, 163 
1,  501, 409 
1,598,779 
1,558.106 

Acres. 
2,841  378 

1873 

2,839,621 

1874 

3,236,175 

1875 

3,  017, 375 

1876 

3.0d6,87g 

1877 

3. 129, 872 

1878 

1879 

3,125,ft3 
3, 104, 7:4 

18>0 

3,220,6«0 

1881 

3, 344. 219 

Yoarlv  ayorane  for  1872-'81 ........................ 

3,094  675 

i882..:.„:::r..^...!.„J..;:;;^ 

8,322,335 

The  following  table  shows  the  quantities  of  wheat,  maslin,  rye,  and 
barley  produced  in  France  for  the  years  1872-'82,  with  the  annual 
average  for  the  ten  years  1872-'81 : 


Years. 

Wheat 

Maalin. 

Rye. 

Barley. 

1872 

Irt73 

IlusheU. 
342.818,472 
232, 396,  648 

Jiufhels. 
2.-),  401. 134 
18. 035,  546 
28, 078.  OGO 
20,  048,  600 
20.  22:i,  523 
20, 173, 2:J7 
17.  594. 101 
12.926,858 
17.  087.  380 
17, 047, 886 

Sushels. 
W,  761,  640 
57,  864,  5C8 
80,  508, 437 
76,391.631 
75. 1&3, 936 

70,  936, 501 
68,  642,  5tl7 
53,  609,  5')7 

71,  849. 306 
67, 316, 097 

BushA. 

69,214,34«» 
53, 819, 47.i 
65,8:«.722 
51. 490, 405 
52. 673,  ^M 
49.340.9'^• 

1874 ^ 

1875 

1876 

1877  

377,  799.  4:^9 
2^'),  5.^,  621 
270.  841.  004 
2K4,l'J5,3::i 
270,  301,  002 
225, 107,  605 
282,  282,  380 
274,  730,  364 

1S78 

46,602.61- 

1879 

46, 081, 9t>' 

18.S0 

1881 

56.  212. 72i 
49  900.  ^:i 

Annnal  avcraso  for  1872-'81............ 

284,  620, 604 

19,  757, 689 

70,687.417 

50,  coia,  45.' 

1832 

340,649,713 

20,810,970 

83,679,079 

55,032,643 

The  following  table  shows  the  quantities  of  oata,  buckwheat,  niaizo, 
and  potatoes  producod  in  France  for  the  years  1872-'82,  with  the 
annual  average  for  the  ten  years  1872-'81 : 
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Tean. 

Oats. 

Buckwheat. 

MaiM. 

Potatoes. 

1872 

Jiitthels. 
230, 22:*,  832 
217,  86.-.,  469 
193,9-J9,209 
197, 232,  622 
209, 300.  823 
195.  740,  858 
219,  3:54,  509 
210,  741,  000 
2:J7,  782.  2h9 
219,215,951 

JBuMhOs. 
30, 164, 162 
26, 170,  509 
34,104,078 
25.  998,  926 
16, 755, 525 
31,188.119 
32.  «51, 199 
26,021,952 
29,  650,  076 
84t,  119, 804 

BusheU. 
32, 070, 777 
27, 021, 306 
SO.  587. 854 
29. 579, 980 
20,  135,  098 
30.  384,  025 
20.  905.  818 
21, 028,  802 
27,413.855 
23,  845,  052 

300. 003,  535 

3873 

335,  258.  39i 

1874 

400, 470, 789 

1875 

355,  051,  630 

1876 

331.  71'9,  5S6 

1877 

343,  809. 407 

1878 

318.  110,  5. JO 

1879 

2r,7.  905. 606 

1880 

3^3, 229, 035 

1881 

378, 303, 513 

AvoTage  for  10  yoftro.. 

213, 137, 264 

28, 282, 492 

27, 197, 894 

342, 463,  211 

1882 

254,546,495 

31,004,023 

27, 464, 552 

317,825,805 

GEB^ilANY. 

The  following  table  shows  the  area  of  lands  cultivated  in  the  princi- 
pal cereals  and  potatoes  in  the  German  Empire  f#r  the  years  1878  to 
1882,  inclusive: 


Product. 


1878. 


1879. 


1880. 


1881. 


Wlieat 

Rye 

Barley  . 

Oat« 

Spplt* 

Backwhoat, 
PotAtoest.., 


Acres. 

4, 481, 472 
14, 675,  788 

4,  003, 796 

9,  246,  603 
975,  321 
607, 965 

6, 803, 197 


Acrei. 

4, 486, 318 
14. 649, 988 

4,015,307 

9,  256, 608 
967,  720 
601,286 

8, 815, 532 


Aeret. 

4,485,433 
14, 629, 971 

4, 012. 902 

0, 249,  576 
954,836 
604,515 

6,827,210 


Aeret. 

4,490,813 
14, 612, 221 

4, 035. 830 

9,252,993 
933,902 
004.516 

6^888,580 


Acres. 
4, 500, 647 
14, 646, 136 
4,033.688 
9, 251, 921 
945,066 
604,617 
6,833,667 


*IucladlDg  emsr. 


f  Sound  and  unsoand. 


The  fo]1owin<2:  table  shows  for  the  same  products  the  quantities  pro- 
duced during  the  same  years: 


Product. 


1878. 


1870. 


1880. 


1881. 


1882. 


Wheat 

Kye 

Barley 

Oata , 

Spelt* , 

Back\7heat 
Putatoesf... 


Bxtskels. 

9.-.,  797,  617 
272,415,057 
106. 796, 756 
347, 244,  342 

17,  594,  686 

10,  329. 706 
866,885,674 


Bushds. 

83, 727, 684 
218, 983, 232 

94, 493, 639 
293, 783, 316 

18, 120, 725 

6, 504,  506 

604,624,489 


Btishds. 

86, 174, 162 
194,.972, 154 

98, 647, 830 
291, 294, 368 

19, 264, 451 

6, 139, 594 

715, 261, 432 


Bushels. 

75, 660, 351 
214, 494. 033 

95, 357, 207 
259, 028, 481 

17.677,242 

5,656,874 

036,634,040 


BushOs. 

03, 823, 048 
251, 579, 026 
108,033,492 
810, 579, 841 

18, 044, 744 

6, 487, 604 

683,933,813 


*Iiicludrng«mcr. 


t  Sound  and  unsound. 


In  the  German  official  reports,  from  which  the  above  table  was  com- 
piled, the  quantities  were  expressed  in  tons  of  1,000  kilograms.  In  re- 
ducing these  quantities  to  bushels,  the  German  tons  were  reduced  to 
])onnds  and  the  result  divided  by  CO  for  wheat,  66  for  rye,  48  for  bar- 
ley, 32  for  oats,  56  for  spelt,  48  for  buckwheat,  and  60  for  potatoes. 

GEEAT  BRITAIN  AND  IRELAND. 

The  British  Government  does  not  publish  statistics  of  production  as 
to  England,  Wales,  or  Scotland,  though  it  does  as  to  Ireland.  Statistics 
of  the  acreage  under  crops  are,  however,  published  as  to  each  division 
of  the  kingdom. 

Great  JBritain. — Tlie  following  table  shows  the  number  of  acres 
cultivated  in  wheat,  barley  or  bere,  oats,  and  potatoes  for  the  years 
1867  to  1883,  inclusive,  and  for  rye  ixom  1867  to  18S2,  inclusive: 
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Yean. 

Wheat. 

Barley,  op 
bere. 

Oats. 

Rye. 

Potatoea. 

1867 

Aerti. 
3.  3«7.  876 
3.052.125 
3.  688,  357 
3, 500,  .'i43 
3, 571, 894 
3. 598,  957 
8, 490,  380 
3,  630.  300 
3, 342,  481 
2, 995,  957 
3, 108.  540 
3,218,417 
2,  890,  244 
2,  900,  438 
2,  805,  809 
3, 003.  900 
2,613,147 

AcreM. 
2. 259. 164 
2, 151, 324 
2, 251.  480 
2,  371.  739 
2,  385.  783 
2,  316,  332 
2,  335.  913 
2,  287,  987 
2,  509,  701 
2.  533, 109 
2.417,  r.8H 
2,  469, 052 
2.607,170 
2,  467,  441 
2,  442,  334 
2, 255,  209 
2, 291, 984 

AcrtM. 
2. 750. 487 
2,  757.  053 
2, 782, 720 
2,763,300 
2. 715,  707 
2,705,837 
2,  676,  227 
2.596,384 
2,664,009 
2,  798, 4^M) 
2,  754,  179 
2. 698.  907 
2,  656,  (rJ8 
2,  796,  905 
2,  901,  275 
2, 83:?,  865 
2. 975. 377 

Aeru. 
52,805 
46,896 
64,099 
65.160 
71.495 
06,875 
61,634 
47,228 
54.903 
56,210 
00,146 
60,117 
49.127 
40,781 
41.567 
50.553 

AcreM, 
492,217 

1808 

Ml,  543 
585  211 

1869 

1870 

587,661 

1H71 

1M7J 

Ih7  I    

027.691 
564,088 
514,682 

Is74 

520  430 

1B75 

522,653 

1870 

502,719 

1877 

512,471 

1878  ...•.•>«■..•..•.••••■•>■■■■ 
1879 

508.431 
541.344 

1880 

550,932 

1881 

579.334 

1882 

541  064 

1883 

543  455 

Ireland. — ^Tlie  following  table  shows  for  Ireland  the  acreage  under 
the  same  crops  for  18G7-'83 : 


Years. 

Wheat. 

Barley,  or 
here. 

Oats. 

Bye. 

1867 

Acres. 
201,  034 
2HC,  790 
2S  1.117 
200,914 
246.  954 
228,189 
1G8,  435 
1K8.711 
101,321 
119,597 
143.319 
154,011 
157.  508 
148.  C30 
154,009 
152,  720 
94,  802 

Aeret. 
172.  932 

lH8,2r.2 
223,  3:{H 
243. 435 
2-22,  004 

220,  o:.7 

231,023 
212,2,30 
234.  r)03 

221,  -jr.ij 

22r,,  GU3 
244,  504 
254.  845 
218,  579 
211, 15<J 
187.  805 
•183,  700 

Aeret. 
1, 660. 511 
1, 699. 919 
1, 684,  788 
1.  648.  764 
1,633,960 
1,621.813 
1,  510,  089 
1, 480,  186 
1,499.371 
1, 487,  086 
1,471,601? 
1. 412, 637 
1,  330, 212 
1,  381,  943 
1, 392, 365 
1. 397,  304 
•  1,380,871 

Aeret. 
7,671 

7,854 
8,770 
9,281 
9.647 
8,832 
8.405 
8,679 
9,550 
8,631 
10,441 
10,864 
9.086 
7, 108 
7,459 
7,772 
*7,565 

Aeret. 
1,001,781 
1.034,853 
1, 041, 837 
1,043,788 
1,05a,  287 
991  802 

1868 

1869 

1870 

1871 

1872 

1873 

903,282 

1874 

892,421 
900  277 

1875 

1876 

880,693 

1877 

871,822 
846,985 
842,021 
820.728 
854,294 
837.919 

1878 

1879 

1880 

18^1 

1882 

1883 

800,004 

*  For  tho  year  1883  here  ia  iucluded  with  ryo  instead  of  barley. 
Product  of  grain  and  potatoes  in  Ireland  for  the  years  1674  to  1881. 


Yean. 

Wheat. 

Oats. 

Barley. 

Bere. 

Rye. 

Potatoes. 

j874 

ButheU. 
5.  386, 395 
4.  327. 260 
3, 777, 187 

3,  548,  720 

4,  307.  079 

3,  358.  00.> 
4. 158.  495 

4.  287.  978 

BueheU. 
70,  024,  301 
80, 242,  505 
74,  953, 180 
62. 402.  971 
CO,  C5<J,  258 
54.301,202 
08.454,045 
68.  900, 750 

Bxuth^h. 
9,  497,  3C4 

BuiheU. 

35  032 

Buehele. 
2«)4,  056 
243. 296 
257,  r»80 
259.  906 
3(K!.  376 
158, 400 
145.  920 
150, 892 

BuMheU 
132,593,233 
131. 147, 669 
155,111,973 
65,604,933 
94. 322, 816 
41,  577,2:17 
lll,472,0(i«l 
128,187,472 

9.899,033       •          29.017 

^876 

9,  052,  232 

8.  184,  78:5 

9,  141,::09 

7,  CUM,  557 

8,  037,  031 
7.  762,  804 

26, 068 
23,  C83 
2:J,  100 
15.783 
19. 192 
16,053 

1877 

^878 

1879 

18K0 

18M1 

ITALY. 

The  Italian  Government  has  not  until  recently  published  yearly  stiv 
tistics  of  agriculture,  but  has  occasionally  prepared  statements  showing 
tlie  average  areas  under  the  difi'erent  crops,  and  the  averagi^  quantities 
produced  for  periods  of  several  years.  The  following  table  is  compiled 
from  a  report  to  the  Department  of  State,  by  Mr.  Lewis  Richmond, 
consul-general  of  the  United  States  for  Italy : 

Areas  cultivated  in  the  principal  cereals. 


Year*. 


Wheat. 


Indian 


^^Y^      Oats. 
barley.        ^'•»' 


1872-1879  (annual  arerago) . ...... .m...  .m. 

1880-1881  (annaal  averH^o) 


Acres. 
10,855.189 
11, 550, 792 


Aeret. 
4. 213. 250 
4, 190, 919 


Aeret. 
1,184.661 
1, 146. 911 


Aertf. 
939,  574 
967.084 
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In  the  follo.win^  table  on  quantities  produced  the  figures  for  1872-'79, 
and  those  for  1880  and  1881,  are  obtained  from  the  report  of  Consul- 
General  Bichmond  above  mentioned,  and  those  for  1882  and  1883  from 
the  Bolletino  di  Notizie  Agrarie^  published  by  the  Italian  ministry  of 
agriculture,  industry,  and  commerce : 

Quantities  of  (he  principal  oereaU  produced. 


Tears. 

Wheftt 

Indian  corn. 

Rye  and 
barley. 

Oata. 

1872-*79  (ftniniA]  wtmeo)  .................... 

•   BushOt. 
188, 957,  520 
164. 818, 894 
100,708,461 
142.259,400 
128, 172, 978 

BuiheU. 
87, 167, 424 
81.074,888 
55,199,007 

BiuheU. 

16, 706, 878 
18.026,188 
12,784.815 
16,715,041 

Bu$helt. 
18, 455, 941 

1880 * 

19, 080, 500 

lf»8l .^„. 

13. 889. 036 

16,823,335 

1883 

*81.655,483 

*  Official  estimate. 

The  figures  taken  from  Oonsul-General  Eichmond's  report,  as  above 
stated,  may  be  regarded  as  official,  having  been  obtained  by  him  from 
the  chief  of  the  I^ian  bureau  of  statistics,  and  from  the  secretary  to 
the  minister  of  agriculture  and  commerce. 

KINGDOM  OF  THE  NETHERLANDS. 

The  following  statistics  of  the  Netherlands  are  compiled  mainly  from 
the  Riaumi  StatisUquej  prepared.  fr*om  official  data  by  the  Statistical 
Society  of  the  ^Netherlands,  but  the  figures  for  1881  are  taken  frx>m  an 
official  report  on  agricnlture,  prepared  under  the  direction  of  the  minister 
of  water  inspection,  commerce,  and  industry.  The  two  tables  which 
follow,  show  the  areas  cultivated  in  the  principal  cereals  and  potatoes 
for  the  years  1870  to  1881,  inclusive,  with  the  average  areas  for  the 
decades  1871  to  1880,  1861  to  1870,  and  1851  to  i860 : 


Areas  cultivated 

Years. 

1    Wheat. 

Spelt. 

Kye. 

1^0 

Acres. 
208,748 
140, 830 
212. 046 
214, 159 
224,384 
235, 022 
212, 041 
221, 174 
232, 136 
229,939 
228,775 
218, 879 
215,  051 
207,440 
200,906 

Acres. 

885 
4a5 
675 
647 
900 
1,075 
761 
937 
776 
983 
699 

Acret. 
501,442 

lh71       , ^ 

404,122 

1872 

493, 839 

1873 ^ 

487,775 

1874 ^ 

493, 705 

1875 

500,  lf5 

187G •.....— 

492,782 

1877... i 

494, 838 

1878 

503,041 

1879  „ , 

497,108 

18^0  .- 

487,  593 

1881           ...— 

485.532 

Annual  avoraco  for  1871— '80 •...■>...•..■••■■........■«■>■• 

798 
875 
678 

485,  514 

AjiduaI  averajco  for  1861-'70 ............................... 

488,549 

Aiinaal  average  for  1851-'60 

466,327 

Years. 

Barley. 

Oats. 

Btiokwheat 

Potatoes. 

Ig70 ,. ..•.. 

Aoret, 
116, 270 
143, 328 
111,857 
134, 740 
108, 934 
122, 265 
116, 770 
112,930 
112, 695 
117,406 
117, 850 
115,727 
119.834 
107,906 
107,615 

Acres. 
259, 252 
346,177 
246,752 
257,402 
253,433 
277.681 
285, 811 
292,174 
273,802 
282,257 
290,973 
293,602 
280,646 
246,198 
207.650 

Acres. 
167.771 
183,724 
165, 3.35 
163,822 
162,844 
162,337 
104,633 
160, 516 
154,951 
185.285 
146,061 
139,424 
159, 916 
167,713 
150,842 

Acree. 
303,488 

1871.... -. 

813, 716 

1872 

812,455 

I.S73 

1874 

1875 

830,274 
323,852 
827,118 

1878 , 

826,622 

1877 

837.425 

1878 

1879 

I860 

843, 894 
851,638 
347,415 

1881 

348, 774 

Annnal  aYerace  for  1871-'80. ...... ........... 

831,460 

A iitin&l  ATfiraffe  for  1851-  60 
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Tean. 

Wheat 

Spelt 

Bya. 

IfiTO ! ,. 

Jiu»hds. 
5, 834, 558 
3. 377,  OOG 
5. 536,  5K7 
6.  204,  5C2 
6,  782,  390 
6,  380,  095 
5, 448, 614 
4, 974,  C08 
6,  052.  937 
5, 022.  941 
5,  902,  GC6 

4,  703,  715 

5,  428, 760 
S,  000,  230 
4, 452, 540 

ButkfU. 

42, 567 
11,351 
31,216 
28. 378 
56, 7r»6 
56,7,56 
34,054 
28,378 
28,378 
22,703 
28.378 

ButheU. 

1     11,044,795 

1871 

6, 961, 172 

1872 

11,260,470 

1M73 - . 

8,  lie,  1C5 

1874 

10, 9r>6. 014 

1873 

10, 122,  SM 

1870      

9,705,344 

1877 

10,250.206 

Iji7ft                         

9, 952, 235 

1879        

9,557.778 

Ig80 

0.367,64i 

1881 

8,427,048 

Annnal  averajro  for  1871-'P0 

32.635 
89,  729 
19.865 

9.594,95]: 

Annual  aversij;c  for  18r»l-'70 

9,654,364 

Axinuai  aveniK<^  for  1851 -'CO ■•........ 

9,637,237 

Years. 

Barley. 

Oats. 

Buckwheat. 

Potatoes. 

1870 

BvtheU. 
5, 247, 129 
6, 780,  039 

4,  730,  322 
4.696,596 
4, 710, 781 

5,  409,  GU5 
4,  838,  483 
4,  000.  840 
4,  072.  272 
4.112,001 
4,  90!),  (.!23 
4,373  4.T. 
4,  742,  505 
4,  540, 18S 
4, 052, 407 

Btuk$U. 
11,615.197 
16, 167,  061 
10, 851, 824 
11. 116. 741 
11, 615, 107 
13,051,134 

12,  801, 406 
11,737,224 
11,487,495 
12,000,654 

13,  627,  888 
11  689.030 
12, 430, 462 
10,  bOO,  743 

8r  033.  868 

ButhOt. 
2,738,498 
8, 876, 462 
2, 801, 739 
2,698,767 
2,857.685 
8,504.708 
2,437,687 
8,  530, 248 
8,320,249 
2, 560, 890 
2,000,119 
2,214,767 
8, 007, 805 
3,272,006 
8.459.803 

BuAeU, 

4,0lM^S76 

1871          

87,717,466 

1872 

63,152,369 

1873 

60, 7Mb  978 

1874 

67,712,745 

1875 

'1878 

56,220,052 
53,99&m 

1877          .     ., 

4S46f,138 

1878    

44,428,916 

1879 

29,320,856 

1880 

39,510,968 

1881 

64,749,878 

47,132.217 

Annual  averatre  for  18(11   70  .................. 

'         1 

^  EOUMANIA. 

The  following  statement  in  regard  to  tbe  cereal  production  of  Eou- 
mania  is  taken  from  a  report  made  to  tbe  Department  of  State  by  Coa- 
8ul-General  Eugene  Schuyler,  of  Bucharest.  The  areas  under  the  va- 
rious cereal  crops  are  not  accurately  known,  and  no  account  is  taken  of 
changes  from  year  to  j  ear.  It  was  estimated  that  in  1881  the  cultivated 
land  in  the  kingdom  was  divided  as  follows  : 

A  ores. 

Maize 4,423,800 

Wheat 2,717.4-20 

Barloy 2,3-^5,055 

Rye 3(58,580 

Oats 297,630 

Buckwheat 30,230 

Millet  and  small  grains 278,000 

Colza •     202,000 

Hemp r 42,000 

Flax 23,000 

2.  The  average  annual  production  of  Iwoumauia  is  estimated  as  fol- 
lows : 

Bushels. 

Mai'/o 43,000,(K)0 

Wheat 2:).000,GCjO 

Barley 2(3,000,010 

Rye 3,0C0,01W 

Oats 5,000.000 

Millet 2,000,00<1 

Buckwheat 350.  OlO 

CoUa 1,000,000 
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UUSSIA, 


The  following  table  shows  the  production  in  bushels  of  the  princi- 
pal cereals  and  potatoes  for  1874-1880: 


1874. 

1875. 

1878. 

Wlioat,  wlntt-r 

Bu^he^i. 

78,  757, 975 

144. 170, 340 

201,  308,  779 

719,  520,  492 

478. 421, 656 

117, 136,  652 

68.845.404 

95, 130, 423 

1, 723,  :{41.  320 

340, 200, 720 

BuiheU. 

43, 797, 446 

90, 806,  367 

149,  803,  525 

558,744.272 

«08, 271,  888 

89,  5W,  196 

65,  460,  609 

80, 950, 974 

1,352,815,464 

351, 094, 288 

ButhOt. 
56, 764, 254 

Wljcat,  siitnnier 

SO,  697, 956 

Wliejfct,  iotal 

158,654,141 

Uve 

536, 308, 020 

0.«t» 

621, 840, 592 

Barlov' 

•     130, 918, 836 

liuckWbflnt 

91, 369, 805 

Othi^r  cfrerils , 

96,777,257 

Totnl  cereals ...^ 

1, 535, 368, 651 

Putatoett 

392, 417, 016 

1877. 

1878. 

1870. 

1880. 

Wheat,  "winter 

Bti9hel». 

73, 1.28.  516 

147.951,209 

254,  557,  C53 

643,  0S7, 188 

5i»5.  6i!2. 268 

137,  404, 920 

W.  319, 492 

97,  G7(),  057 

1,  724,  752. 179 

385, 216, 212 

Buslielt. 

80.  043,  875 

107.  3%,  Ko5 

109,  275.  252 

72i),  502,  792 

552. 1U3, 332 

125, 700. 940 

90. 243.  525 

98, 141, 181 

1, 795,  027,  023 

390, 741, 072 

BusJult. 

61. 704, 756 

89,  369. 184 

171,389,856 

572. 204, 392 

630,816,588 

124, 408, 928 

72, 455,  931 

96. 495,  5:i8 

1,567,831,234 

347, 422, 392 

Buthdi. 

Whrat,  Huiumcr 

Wheat,  total 

163, 675, 645 

Rye 

618, 032, 630 
504,347,628 
) 

Data 

Barley 

Bnckwheat 

\      806,7^702 

Othor  ciTcaLs , 

Total  cereals 

1, 491, 829, 100 

Potatoes 

398,786,362 

SWEDEN. 


The  following  tables  show  the  production  of  the  principal  cereals  and 
potatoes  in  Sweden  for  the  years  187^'82 : . 

Wheat f  rye,  and  mixed  grain. 


Teara. 

Wheat. 

Rye. 

Mixed  grain. 

1874 

BiuheU. 
3, 460,  261 
3,  353,  2M 
3,  i:»3,  994 

2,  672,  440 
3,333.611 
3,132,497 

3.  C02,  395 
2,  222, 845 
3, 702, 884 

BusheU. 

17,  980,  555 
19,  095,  000 

18.  738,  626 
l.«i,  833.  5.i2 
18,  778,  054 
18,  894,  530 
20, 013,  703 
16,029,412 
20, 441, 014 

Bwhdg. 
4, 372, 871 

1875 

5,  507, 864 

1876 .  . 

6, 028, 677 

1^77 

4, 671, 077 

1878 

6, 640, 207 

1879 

5, 477, 153 

1880 

5,531, 134 

1881 

5,  849, 474 

1882 / 

6, 722, 800 

Lathy  J  oatSj  luchcheat,  and  liotaioes. 


Years. 


Barley.  • 


Oata. 


Buckwheat. 


Potatoes. 


1874. 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 


Bushels. 
12,511.014 
ir>,0S5.793 
13,T24.720 
11,715,010 
15,  140,245 
14.537.405 
15.1!  1 0.390 
14,50.',  002 
17, 21K),  595 


BuMheU. 

30,  506,  498 
44,  75;;.  ti32 
41.37l».  594 
43.  13S,  5:6 
49,  844,  051 
48,041,804 
49,282,130 
52, 817.  701 
61,209,350 


Buaheli. 

8,404 
12,896 
12,  807 

9,  443 
12,896 

25,  708 

26.  017 
10. 341 
10,154 


B^uheU. 
47,758,917 
52.  a">7,  921 
53, 458, 430 
45, 706,  MO 
50. 491, 284 
37.  221. 759 
56, 622. 090 
55, 661,  954 
38, 809, 293 
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JAPANESE  STATISTICS. 

Betarnof  agricnltural  prodacts  of  Japan  daring  three  years  ending 
in  1881: 


Y««rt. 

Rice. 

Glutinooi  rioe. 

Barley. 

Wheat 

Ifi79 

Koku.* 
29, 053. 181 
28,707,728 
27,414,483 

Koku. 
2,685,045 
2,666,011 
2,497,205 

Koku. 
4.952,835 
5.839,255 
5^247,676 

Koku. 
1,926.309 
2,268,602 

IWW 

1881 

2.043,141 

. 

*  Year*. 

Eye. 

MiUet 

Beans. 

Baokwheai. 

1879 « 

1880 

Koku. 
3,  Oil,  707 
4. 120, 4.'i0 
3, 273,  Wa 

.. 

CottOlL 

Koku. 
1. 840, 710 
1,748,804 
1. 5C2, 174 

Koku. 
2.238,959 
2,335,783 
2. 175^337 

Koku. 

684,921 
686.951 

1881....- 

697,345 

Yean. 

Hemp. 

Coooona. 

Silk. 

1879 

Kiuf 
131, 4eiQ,  361 
8. 914, 027 
Kwamme. 
14.481,405 

Kin. 

10, 611. 576 
9,799.207 
Kwamme. 
1,919.295 

Kiu. 

10,787,632 
23,849,790 

27,214,899 

'Kiu. 

2,813,380 
3.88i;044 

2.881,854 

1880 

1881.' 

Yeara. 

Tea. 

Tobacoa. 

1879 

Kiu. 

16,642.182 
2,039.7«J 
Kwamme. 
6, 601, 159 

Kiu. 

29,986,057 
28,930,319 
Kwamme. 

4,342,253 

1880 

1881 

Return  of  sake  brewed  and  rice  used  for  browing  from  October,  1879, 
to  September,  1880: 


Amoant  of  sake 
brevred. 


Amoant  of  rioe 
need  for  brew- 
ing. 


Number  of 
brewu^ 


SeiRhu 

Dokiiftlra... 
Sboclilu .... 
Sliirozake  . 

Miriu 

Meisha  .... 

Total 


Koku. 
6, 015, 227 
65,447 
83,738 
1,498 
38.581 
8,616 


Koku. 

4,751,031 

48,632 

50,6H0 

1,253 

30,484 

1,940 


26.889 
4,528 
6,905 

216 
1,011 

316 


6,208,107 


4,884,026 


♦  A  raeaiiiire  eqnal  to  5tW,  Enplisli  bunbels. 
t  Equivalent  to  li  poands  avoirdupois. 


Return  of  salt  manufactures  (exclusive  of  tliose  of  Awomori,  Okin- 
awa, and  Hokkaido)  for  three  years  ending  in  1881 : 


YcarB. 

Koku. 

li»79                        ..... 

4,848,199 

]»?gO        

C.171,2>n 

I'i^gl                         . 

4, 945. 775 
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Betom  of  Tehides: 


41B 


Yean. 


Carriages. 


Jinrildaha. 


Carta. 


1879 ... 
1880  — 


1,008 
1,816 


146,478 
157, 018 


22,2 

27,  £ 


Betom  of  ships  of  foreign  form  of  construction : 


Yean. 


Steamen. 


Sailing  yea- 
eela. 


187S 

1877.  .^....M. 
1870 


110 
188 
163 


86 
75 
168 


Betam  of  hospitals  in  June,  1881 : 


GoTerament  hospitala . . 

Branohea 

Public  hospitala 

BraDchee 

Private  boepitaU 

Branches 


8 
10 

192 
40 

202 
11 


Betum  of  fishermen  and  marine  products,  exclusive  of  Hokkaido : 


Fiahennen's  families 

Nnmber  of  flHhermen  .— . 

Nnmberof  nets 

Kumber  of  fishing  boats  . 


841,370 

1,580.705 

436. 912 

187,220 


Mjirine  produce : 

• 

Years. 

Dried  fish. 

Katsubushi. 

Dried  sardines. 

Dried  awabi. 

]B70 

« 
Kiu. 

13, 472, 415 
11,139,438 
22,  300, 719 

Kiu. 

4, 713, 868 
3, 689. 650 
3, 677, 248 

Kiu. 
32.404,910 
09, 176, 062 
68, 247, 154 

Kiu, 

]H80 

616,910 
870,760 

lasi - 
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1883— THE  CROPS  OF  THE  TEAE. 

The  year  has  been  favorable  to  the  growth  of  those  crops  which  do 
not  require  a  high  temperature.  Potatoes,  all  roots,  and  oats  have 
grown  with  unusual  luxuriance,  and  yielded  abundantly.  The  product 
of  oats  IS  further  increased  by  sowings  upon  areas  of  winter-killed 
wheat  that  had  been  plowed  np.  The  wheat  yield  was  reduced  below 
an  average  by  the  eil'ects  of  alternate  freezing  and  thawing,  and  the 
average  rate  of  yield  would  have  been  still  lower  but  for  the  substi- 
tution of  spring  crops  for  the  areas  most  injured.  The  reduction  in 
temperature  in  the  central  corn-growing  districts,  and  the  drought  in 
the  southern  belt  of  States,  were  unfavorable  to  large  production  of 
corn,  and  the  yield  of  cotton  was  reduced  by  the  unequal  distribution 
of  spring  and  summer  rains. 

The  temperature  of  May  was  below  an  average  in  all  the  cultivable 
areas  of  the  country  except  in  the  Middle  Atlantic  States.  In  Kew 
England  the  mean  temperature  approached  closely  an  average*  In  tiie 
cotton  States  the  depression  was  from  1^  to  3°,  in  the  Ohio  Valley 
nearly  4°,  fully  5°  in  the  Upper  Lake  region,  and  in  the  Missouri  Val- 
ley nearly  7°  below  the  average  of  several  years.  This  was  disconrag- 
ing  to  planters,  especially  from  the  fact  that  April  had  been  somewhat 
mUder  than  usual  in  nearly  all  the  agricultural  districts. 

June  was  more  favorable  to  farm  work,  and  to  the  germination  and 
growth  of  crops  already  planted.  In  the  northern  tier  of  States  much 
corn  was  planted  in  this  month.  On  the  Atlantic  coast  the  range  of  the 
thermometer  was  a  little  above  the  average,  in  Ifew  England  more  than 
2o  above,  but  in  the  interior  areas,  from  the  lakes  to  the  Gulf  of  Mexico, 
the  readings  were  lower  by  about  one  degree.  In  the  Upper  Missis- 
sippi Valley,  and  in  the  Missouri  Valley,  the  depression  was  greater. 
A  higher  than  average  temperature  prevailed  on  the  Pacific  coa«t. 

In  July,  the  month  for  a  vigorous  start  in  corn-growth,  the  mean  tem- 
perature was  somewhat  more  than  2^  belo^  the  average  temperature  of 
a  series  of  years  in  the  West,  nearly  the  mean  in  !New  England,  and 
above  by  about  1°  on  the  Atlantic  coast. 

The  depression  was  more  general  and  injurious  in  August :  1°  below 
the  average  on  the  Gulf,  2°  in  Tennessee,  and  from  3°  to  4P  in  the  West- 
ern States.  September  witnessed  a  continuance  of  general  low  temper- 
ature, and  October  presented  a  record  little  better,  except  as  to  the 
Atlantic  coast  and  Gulf  States,  The  record  of  temperature  from  Signal 
Service  observations  is  as  foUows : 


April. 

May. 

Juno. 

July. 

AngDBt. 

Septem- 

October. 

Districts. 

& 

6 
be 

a 

« 

^ 

s, 

i 

i 

1883. 

era 

era 

§ 

1883. 

i 

1888. 

i 

1883. 

g 

1883L 

t» 

> 

> 

> 

i* 

^ 

< 

< 

< 

< 

< 

< 

< 

0 

o 

0 

o 

o 

o 

0 

o 

o 

o 

o 

o 

o 

o 

New  England 

43.2    43.5 

55.1 

54.8    64.4 

'66.7 

69.8    69.0 

69.5 

68.1 

62.2 

59.8    52.8 

49.3 

Middle  Atlantic  Statos  ... 

50.(5 

fiO.l 

01.4  '  61.5  ;  70.5 

71.7 

7.-).6  t  75.3 

73.8 

72.3  ;  68.2 

65.8    58,2 

57.0 

South  Atlantic  States  .... 

C-2.0 

(51.7 

70.0  ,  0K.9  :  77.8 

78.2 

80.4  !  81.5 

79.3 

78.2  1  74.3 

72.8    G5.0 

66.9 

Florida  Peuiusula 

7'J.4 

74.2 

77.0    70.0  *81.7 

82.3 

ft.i.O    J-4.2 

82.2 

82.9  i  80.1 

79.7    73.9 

lii.7 

Ea«t<Tn  Gulf 

Gr».5 

(iO.3 

73.3    70.6  :  79.4 

79.0 

81.2    81.8 

79.6    79.5  ;  74.8 

75.2  i  65.6 

C0.7 

AVt. stern  Gulf 

OG.H    <J7.4  .  71.4    7L'.3  i  80.5 

80.4    82.7    82.1 

81.6    81.1 '76.0 

75.4  '  67.3 

70  9 

Kio  Grande  Valley 

72.  H 

73.1  ,77.7    7S.8  ' 

...'.' 

' 80.5 

78.8  '  TAd 

78.8 

TcnnpsHi'M 

r,<).G 

I.(l.9  '  (59.0    0(5.2  .  70. n 

70.0  '  79  4    78.l" 

77.2    74.6    70.1    69.7    60  8 

0,i.7 

OhioVailev 

:i.n 

54.4  '  (55.9    (i^2.l  )  73  4  !  72.5    77.8    75.4 

75.9    72.1    67.7    c:>.h    57.4 

Ti7  tt 

Lower  Lakfs 

4-2.9 

41.6  :  5(5.2  ,  51.0    65.3' 04.7    70.9    6H.4 

70  1    60.5    62.7    5vS  2    iS "     is  fl 

Upper  LakcB 

;jj.5 

40.1 

52.  U 

47.5 

6i.U 

60.8 

68.5 

65.9 

07.3 

03.5 

a9.o 

65,3 

51.7 

49.3 
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April. 

May. 

June. 

July. 

Anguit. 

Septem- 

OctolMr. 

Bistriots. 

< 

1883. 

< 

1863. 

-5 

1883. 

t 

1883. 

1 

1883. 

I 

1883. 

Ik 

i      1883. 

ExtTpmo  North w©«i 

Upper  Mis»{saH>yi  Valley. 

MisitMMiii  Vftlloy 

Noiihorn  Slope...... 

o 
37.3 
50.9 
48.2 
43.5 

o 
38.5 
52.3 
50.8 

0 

54.1 
63.9 
62.4 
53.9 
60.6 
73.4 
54.9 
57.0 
68.6 
54.9 
62.6 
67.2 
33.5 
22.5 

o 
47.6 
57.8 
55.5 
49.2 
58.5 
73.0 
55.0 
55.0 
65.2 
55.8 
61.2 
65.5 
34.0 
19.5 

o 
01.6 
71.6 
72.0 
63.0 
72.3 
78.4 

0 

62.4 
69.8 
68.3 
61.9 
69.0 
78.0 

o 
68.7 
76.1 
76.0 
69.1 
73.7 
81.5 
70.2 

o 
65.5 
74.1 
73.7 
68.9 
73.6 
80.0 
72.6 

o 
66.3 
74.6 
75.1 
69.0 
72.6 
79.6 

o 
62.7 
70.2 
70.9 
66.7 
72.9 
80.2 

0 

64.7 
64.8 
63.6 
56.7 
63.9 

69.8 

0 

63.7 
61.6 
60.4 
56.4 
68.9 

59V8 

o 
42.7 
54.1 
51.5 
44.6 
58.6 

'48.4 

o 

40.1 
61.1 
47.8 
41.0 

Middle  Slime 

Stjatliorn  Slope 

Xortlieni  Plnteau 

51.6  i  50.7 
64.8    62.3 
48.3    45.5 
4».5    -in  0 

51.0 
46.8 

Middle  Plfiteau 

Southern  PUitoaa 

Nortli  Pacific 

Middle  Pucifio 

Sonth  Pacific 

Mount  Washfnpton,  N.  H. 

Pike's  Peak,  Colo 

Salt  Lake  City,  Utah 

59.4 
60.2 
57.7 
61.7 
20.6 
13.1 

48.2 
54.9 
59.6 
20.0 
12.1 

78.Q 
62.0 
88.7 
72.4 
43.4 
33.3 
68.7 

78.9 
63.6 
70.9 
74.2 
46.6 
81.3 
70.5 

82.0 
86.7 
71.2 
80.0 
48.0 
40.4 
76.4 

80.0 
66.0 
72.3 
80.9 
46.4 
39.1 
75.9 

78.6 
64.4 
70.5 
80.6 
47.5 
39.0 
74.4 

78.3 
62.4 
69.7 
79.9 
43.8 
88.8 
76.4 

72.2  72.4 
58.9    59.4 
68.0    69.7 

72.8  75.8 

40.9  88.9 

31.3  30.2 

64.4  I  60.8 

61.3 
50.7 
59  2 
66.1 
30.6 
21.5 
92.2 

58.0 
49.8 
67.7 
63.1 

Si:: 

The  principal  districts  of  the  South  and  West  brought  into  juxta 
position  make  a  showing  as  follows: 


Honthi. 


South 
Atlantic. 


Western 
Gulf. 


Ohio 
VaUey. 


Mfssonri 
VaUey. 


Bxtteme 
Northwest 


April 

May 

June 

July 

Angust 

Sept  ember..-. 
October 

Arerage 


62.0 
70.0 
77.8 
80.4 
79.3 
74.3 
65.0 


72.7 


61.7 
68.9 
78.2 
81.5 
78.2 
72.8 
66.9 


06.9 
74.4 
80.5 
82.7 
81.6 
76.0 
67.3 


72.6 


75.6 


67.4 
72.3 
80.4 
82.1 
8L1 
75.4 
70.9 


68.7 
65.9 
73.4 
77.8 
75.9 
67.7 
57.4 


75.7 


67.4 


64.4 
62.1 
72.5 
75.4 
72.1 
65.8 
67.0 


48.2 
62.4 
72.0 
76.0 
75wl 
63.6 
51.5 


66.6 


64.1 


50.8 
65.6 
68.3 
73.7 
79.0 
60.4 
47.8 


87.8 
64.1 
61.6 
68.7 
66.3 
64.7 
42.7 


6L1 


65.1 


88.5 
47.6 
62.4 
65.5 
62,7 
63.7 
40.1 


62.0 


Taking  a  rough  average  for  the  season  by  dividing  the  aggregate  for 
the  number  of  months,  we  find  a  medium  temperature  in  the  South 
nearly  two  degrees  lower  than  usual  in  the  Ohio  Valley,  three  degrees 
lower  in  the  Missouri  Valley,  and  a  little  more  than  two  in  the  extreme 
Northwest.  This  is  less  than  has  been  popularly  represented,  and 
shows  the  tendency  to  exaggeration  of  unfavorable  conditions.  But 
for  the  occurrence  of  frost,  by  an  extreme  depression  early  in  Septem- 
ber, the  temperature  of  the  season  would  be  recorded  only  a  little  less 
favorable  to  production  of  corn  than  an  average  year. 

Inequality  in  the  distribution  of  rainfall  has  had  an  injurious  effect 
upon  production.  In  New  England  there  was  an  excess  of  percipitcO- 
tion  in  May,  and  a  deficiency  in  June^  and  again  a  large  excess  in  July 
and  drought  in  August.  In  the  Middle  States  there  was  a  surplus  in 
April  and  June,  and  a  deficiency  in  May,  July,  and  August.  The  South 
had  too  much  rain  in  April,  a  deficiency  in  May,  excess  again  in  June, 
and  drought  in  July  and  August,  while  in  September  the  South  Atlantic 
States  had  abundance,  and  the  Gulf  States  a  deficiency,  and  in  October 
the  status  was  exactly  reversed. 

The  Ohio  Valley  was  comparatively  dry  in  April,  wet  in  May,  and  wet 
again  in  June.  The  Missouri  Valley  had  abundant  rain  through  the 
season,  giving  corn  an  early  start  and  uninterrupted  growth  through 
the  season,  though  a  higher  temperature  would  have -been  more  propi- 
tious in  the  higher  areas. 

CORN. 

The  rainfall  of  spring  and  early  summer  was  unfavorable  for  coni- 
planting;  and  for  germination  when  planted.  Much  of  the  late  crop  was 
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uot  sufficiently  matared  for  seed,  and  this  fact  increased  the  area  of 
replanting.  On  the  otlier  hand,  the  winter-killing  of  extensive  areas 
of  wheat  rendered  necessary  a  replanting  in  some  spring  grain.  From 
this  cause  some  extension  of  the  breadth  in  maize  is  due  in  several 
States  of  the  West.  The  area  was  increased  about  two  and  a  half  mill- 
ion*acres.  The  proportion  of  advance  is  large  in  the  Northwest  and 
Southwest.  On  the  Atlantic  coast  the  enlargement  of  the  breadth  in 
cultivation  was  small.  There  was  an  excess  of  early  rain  in  tlie  gretit 
maize-growing  districts  of  the  West,  and  failure  of  stands  from,  planting 
poor  seed.  Late  in  June,  with  better  weather  and  the  commencement 
of  cultivation,  growth  became  more  rapid,  and  a  more  hopeful  feeling 
began  to  prevaS.  In  July  the  condition  of  the  crop  generally  was  under 
average,  not  essentially  different  from  the  July  condition  of  the  two 
preceding  crops,  but  much  worse  than  the  status  of  com  in  July  of  18S(^ 
the  last  of  a  series  of  six  large  crops.  During  July  there  was  a  slight 
improvement  of  condition,  giving  promise  of  the  best  results  of  the  last 
three  seasons.  This  improvement  extended  through  all  districts  except 
the  extreme  South ;  there  the  lack  of  seasonable  rains  was  threaten- 
ing some  reduction  of  yield.  A  minor  exception  in  the  lake  district 
might  be  noted  as  to  Michigan,  from  excess  of  moisture  and  low  tem- 
perature. It  was  remarked  in  the  August  report  that  the  croj)  was 
late  and  that  the  nights  had  been  too  cool  for  the  best  growth.  It 
was  said,  ^*  fears  are  expressed  that  frost  may  yet  cause  disaster."  The 
fulfillment  of  that  prophecy  was  recorded  in  the  next  report.  Pros- 
pects on  the  first  of  September  were  nearly  as  in  August,  contingent 
upon  escape  from  frost,  which  came  on  the  8th  and  9th  of  September, 
when  an  investigation  by  telegraph  disclosed  the  fact  of  serious  injury 
to  the  quality  of  com  not  fully  mature,  and  irreparable  damage  to  that 
which  could  at  best  be  fit  only  for  immediate  use.  One  feature  of  oom- 
growing  in  1883  should  prove  a  lesson  to  the  farmers  oftthe  country. 
The  general  use  of  seed-corn  in  tlie  West,  grown  in  lower  latitudes,  the 
planting  of  Nebraska  seed  in  Minnesota,  of  Kansas  seed  in  Illinois,  has 
demonstrated  the  folly  of  attempting  to  acclimate  Southern  maize  in 
more  northern  districts.  Much  of  the  loss  from  the  frost  would  have  beeu 
avoided  had  seed  been  carefully  selected  from  the  best  corn  grown  in  the 
immediate  neighborhood. 

The  lateness  of  corn  from  southern  seed  was  the  general  remark  of 
our  correspondents.  It  was  said  in  the  September  report  that  "where 
Kansas  and  Missouri  seed  had  been  planted  in  more  northern  territory'-, 
the  crop  is  still  later,  causing  much  apprehension  as  to  ripening."  The 
prospect  was  thus  stated:  ' 

On  the  1st  of  September  the  prospect  was  as  good  as  in  September  of  last  year,  ex- 
cept  that  the  probabilities  of  injury  from  frost  were  somewhat  greater^  the  present 
crop  being  less  mature.  It  warranted  an  expectation  of  fiv^-sixths  of  a  full  crop,  t.  e., 
one  produced  from  a  full  stand,  with  vitality  unimpaired  bj  frost,  flood,  hail,  drougLt 
or  insects,  and  a  medium  growth.  There  is  always  some  injury  from  one  or  more  ol 
these  causes,  so  that  100  would  never  be  quite  attained,  except  by  excess  of  ^^wth 
above  a  medium.  This  standard  is  therefore  equivalent  to  a  crop  representing  the 
full  capacity  of  the  soil  under  the  existing  state  of  cultivation  in  an  average  year, 
with  favorable  meteorological  conditions  and  absence  of  unusual  insect  injuries.  For 
corn,  as  at  present  distributed  geographically,  29  bushels  per  acre  will  nearly  repre- 
sent this  standard  for  the  entire  country,  though  the  standard  of  different  States  va- 
ries  immensely.  The  average  yield  for  a  series  of  years  will,  of  course,  be  less,  aud 
ill  recent  periods  has  been  fully  ten  per  cent,  less,  the  average  yield  for  ten  years  1>e- 
inp:  2H  bushels  per  acre.  Seldom  does  the  yield  average  30  bushels,  and  not  often  does 
it  fall  below  23 — in  ten  years  past  only  twice,  to  20.7  bushels  in  1874,  and  18.6  in  the 
very  disastrous  failure  of  1881. 

The  average  condition  of  com,  through  the  growing  season,  during 
three  summers,  as  reported  on  the  first  of  each  month,  shows  that  at 
no  period  in  the  growth  of  these  crops  has  an  average  product  been  iu< 
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(lioated — at  no  time  bas  there  been  a  prospect  of  a  yield  i)^r  acre  as  good 
as  that  of  any  of  the  years  from  1875  to  1880.  These  averages  of  con- 
dition are  as  follows: 


HontbB. 


188]. 

1882. 

00 

85 

79 

83 

60 

83 

66 

81 

July 

August .... 
September . 
Ootobei;.... 


89 
8i 
78 


The  following  diagram  makes  comparison  easy,  and  shows  that  the 
prospect  of  a  crop  during  Joly  and  August  was  as  good  as  in  1882,  and 
far  better  than  in  1881.  The  difference  is  this :  the  growth  of  the  plant 
and  development  of  ears  was  greatly  superior  in  1883,  but  the  season 
in  September  and  October  was  better  in  1881  for  hardening  the  smaller 
quantity  pro<luced;  in  1883  there  is  a  larger  quantity  and  a  larger  pro- 
poi^tion  of  soft  com. 

The  average  yield  per  acre  for  the  present  year  is  nearly  23  bushels — 
more  exactly ,  by  the  preliminary  estimates  folio w^ing,  22.7 — which  is  12 
lier  cent,  less  than  an  average  yield  for  a  series  of  years.  This  stands 
for  the  quantity  of  the  present  crop.    Quality  is  another  consideration. 


July 

Aug 

U8t 

September       October 

90 

YEAB 
1BS3 

;)»«^.......«..*>« 



BOSHBS 
piKacra 

80 
7D 

W88 

*^ 

•••••I 

'•••^... 

24.6 
23. 

60 

\ 

^^*^^^ 

18.6 

50 

If  soft  corn  is  cribbed  in  masses,  and  after  a  few  weeks  of  mild  and 
moist  weather  is  badly  injured,  or  even  spoiled,  it  does  not  change  the 
fact  that  the  com  was  grown  and  harvested.  It  is  doubtless  true  that 
the  quality  of  corn  north  of  the  parallel  of  4(P  is  worse  than  for  many 
years,  increasing  practically  the  amount  of  shortage  indicated  by  the 
number  of  bushels.  The  whole  of  the  com  grown  in  1883  in  Michigan, 
Wisconsin,  Minnesota,  and  Dakota,  added  to  half  of  that  grown  in 
Ohio,  Indiana,  Illinois,  Iowa,  and  Nebraska,  would  make  an  aggregate 
equal  to  a  fourth  of  the  whole  crop;  therefore  a  i)os8ible  depreciation 
of  forty  per  cent,  in  all  of  it  would  be  equivalent  to  a  ten  per  cent,  re- 
daction in  the  value  of  the  entire  crop.  Our  I^inois  agent.  Col.  S.  D. 
Fisher,  makes  the  quality  31  per  cent.;  lessthanan  average  in  that  State. 
An  effort  will  be  made  later,  after  the  worst  of  the  crop  has  been  fed, 
to  test  the  feeding  value  of  the  year's  product.  It  is  not  proposed, 
however,  to  reduce  the  pro<luct  to  an  equivalent  of  "merchantable" 
corn,  or  "sound"  corn,  as  no  crop  ever  is  free  from  immaturity  and  im- 
perfection. There  are  always  some  northern  fields  caught  by  frosts, 
aome  neglected  acres,  some  choked  with  weeds  or  Hooded  by  overflows, 
and  some  sod  com  that  is  mainly  "  nubbins."  What  is  intended,  with- 
out reference  to  panic  or  exaggeration  of  impressible  minds,  or  sensa- 
27  A-^83 
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tioual  natures,  is  to  find  the  exact  trutb,  and  tben  tell  it  Tliere  is 
nothing  gained,  either  to  farmers  or  conbumers,  in  suppressing  the  truth 
on  the  one  hand,  or  exaggerating  losses  on  the  other. 

The  estimates  will  be  found  to  agree  substantially  with  those  of  State 
official  systems,  whose  executive  officers  are  also  our  agents,  except  as 
to  acreage.  The  State  assessors'  returns  have  ever  been  too  low,  fit>m 
incompleteness  of  returns,  and  cannot  be  accepted  as  a  basis  for  the 
areas  reported  by  this  Department.  The  difference  ranges  from  eight 
to  fifteen  per  cent.  It  was  mainly  from  accepting  as  a  busis  these  an- 
nual returns  by  the  predecessor  of  the  i)rcvsent  Statistician  that  caused 
discrepancies  in  acreage  between  his  estimates  and  the  returns  of  the 
census.  From  this  cause,  and  not  from  differenc-c  in  yield  per  acre, 
these  estimates  are  somewhat  higher  than  those  of  Ohio,  Michigan,  Illi- 
nois, and  other  States. 

Preliminary  estimate  of  the  corn  crop  of  18^^. 


SUtoa  and  TerritoriM. 


Mnioe 

NewHHinpHbiro.. 

Venuoiit 

^I  aMacbiiMtis  . . . 
];ii<Ml«1i»laa<l..... 

roniierticiit 

N«^w  York 

New  J^TMj 

Pennsylviini*  .... 

Delaware 

^Maryland 


A  irfviuia «.. 

North  Caroltnft., 
South  Carolina.. 

Grorfrt* 

Florida 

iklabama 

Mianinnippi 

LoiiiHiaDa 

Te 


ArkauMis 

Tenneaitee 

Weat  VirgiuiA. 

Kentucky 

Ohio 

Michigan 

Indiana < 

Illinois 

Wisconsiii 

Miuneaota 

Iowa. 


MiaMiari 

Kaoaa*....... 

Neuraaks 

Califomia  .... 

Oregon 

Nevada 

Colorado , 

Arizona 

Dakota 

Idaho , 

Montana 

New  Mexico. 

Utoh 

Waehfngton.. 

Total... 


Afirea. 
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3^.014 

!>>*',  «2a 

^,  262 
12,047 
r»7.  OH  I 
761,42.1 
346  071 
402, 127 

212,  rue 

001.  .-.42 

oiu.  luo 

4!>4, 977 
3S8.  481 
820,415 
309,  014 
277,338 
870, 902 
924,  603 
608, 362 
740, 372 
212  052 

258. 410 
818, 4S0 

911. 165 
541,482 

,  151.4(» 
122,  826 

727. 166 
980, 621 

,  878,  :J64 

708, 473 

,813,303 

100.607 

6.504 
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21,  287 

2. 7:;c 

270,  058 

1,C27 
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46.500 

13,  340 
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27 
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25,357,li;rt 

15.130.C«'i' 
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3<i.  4.v;  :h^ 
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9ft,«l),00fl 

2<^3. 70,500 

23,57t,3« 
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101, 278,  &« 
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54. 7W 

iois,©*:) 

10,  t*' 
930,  luo 
280,  iw 

61,4011 


22.7    i,65i,oe6,g:» 


WHEAT. 

The  condition  of  wheat  in  April  was  lower  thim  for  several  years  at 
that  date.  The  poor  crop  of  1881  had  a  jierceptibly  butter  st^irr  in  spring:. 
having^  siift'rred  somewhat  less  from  the  altt'rnatioiis  of  freexing  hihI 
thawing.    The  llelds  of  Ohio  were  stricken  with  greatest  severity,  aud 
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those  of  Indiana  and  Illinois  were  only  a  little  more  promising.  The 
whole  area  showed  a  depreciation  of  20  per  cent,  from  the  s^ndard 
of  condition.  The  oiYert  of  frost  was  quite  perceptible  even  in  the 
Soutli.  The  snow-fall  in  lower  latitudes  was  unusual^  and  sleet  and 
ice  frequently  reported.  The  report  of  May  indicated  a  slight  improve- 
ment. It  also  demonstrated  the  severity  of  local  winter-killing,  and 
attested  the  plowing  up  of  large  areas  in  Ohio,  Indiana,  and  Illinois, 
and  the  substitution  of  oats  or  other  spring  crops.  It  became  evident 
that  a  full  crop  was  impossible,  and  an  average  yield  improbable.  May 
was  generally  unfavorable,  and  the  returns  of  the  first  of  June  ranged 
lower  than  those  of  May.  The  growing  weather  of  June  develojped  a 
higher  promise  and  dispelled  in  slight  degree  the  previous  forebodings 
of  failure.  Yet  the  improvement  was  not  very  great,  the  only  report 
decluri  ug:  "  Assurance  is  made  very  positively  sure  that  there  will  be 
a  shortage  of  80,000,000  to  90,000,000  bushels  in  the  winter-wheat  crop, 
and  a  probable  deficiency  of  70,000,000  to  80,000,000  bushels  in  the  ag- 
gregate wheat  product  of  the  year."  There  was  no  warrant  in  the  re- 
turns for  the  commonly  reported  deficiency  of  20  to  25  per  cent.  The 
depreciation  was  nearer  one-si:g;h. 

A  false  impression  was  made  by  the  heavy  deficiency  of  the  Ohio 
basin,  for  which  the  high  condition  and  large  area  in  spring  wheat  made 
some  compensation.  The  August  report  of  spring  wheat  was  favora- 
ble, with  few  ex<3eption8,  throughout  the  Northwest. 

Tlie  result  was  a  small  reduction  of  area  in  wheat,  and  a  yield  per 
acre  about  a  half  bushel  less  than  an  average  crop. 

Preliminary  estimate  of  the  wheat  crap  ef  1863. 
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State*  and  Territories. 


Mootaiift 

Xow  Mexico  . 

TTtah 

AVasfaington  . 


57,790 
«5,1U5 
83,130  I 
170,200  I 


BushO*.  ; 

16.3  {M2.000 

15. 0  977.  iifO 

19.0  l,f.7!»,4tiO 

18.7  I  .^.  182,7iH» 


Total ; 30,393,319  1 


11.  5  ;  420, 154,  .SOU 
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OATS. 

The  season  lias  been  remarkably  favorable  for  oats.  The  reported 
condition  of  the  crop  was  higli  tlirou^choat  the  season.  The  general 
average  of  the  season  commenced  witli  96  and  ended  with  90.  The 
Department  report  of  condition  when  harvested  in  1879  was  87,  and  the 
census  average  of  yield  was  25.3  bushels.  The  average  of  yield  in  the 
present  crop  is  28.1  The  area  has  largely  increased  in  four  years,  and 
especially  by  substitution  for  wheat  this  year,  and  the  aggregate  i.s 
made  fully  twenty  million  acres.  There  is  a  strong  tendency  to  enlarge- 
ment of  breadth  in  oats  throughout  the  Southern  States,  both  for  win- 
ter pasture  and  for  the  grain.  It  is  found  that  moderate  pasturage  in 
winter  is  quite  compatible  with  a  good  yield  in  spring.  It  is  found  aL«^ 
that  a  larger  portion  of  oats  in  the  ration  of  horses  is  essential  to  their 
highest  health,  as  corn  is  too  heating  for  exclusive  summer  feed.  The 
estimates  of  the  crop  by  States,  is  as  follows: 

Preliminary  eslimates  of  the  oats  crop  of  1883. 


States  and  Teirltoriea. 


Aonw.     ,^*2Sr^!    B«»l»el»^ 


Maine 

New  Hampsltire. 

Vermont 

3ia8MaohiLBett8... 
Kbode Island  .... 
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MiB.iiMippi 

Lonialnna 

T4*Ka8 

Aikiinstas 

TenneAsee 

AVent  Virginia  ... 

Keiitacky 

Ohio 
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Wi»r.oii«in 

Minnesota 

lovTa 

HisHOuri 
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Ncbi'a«ikR 

CoUlbrnia 


BwhtU. 

84,579 

31.5 

29,697 

34.8 

102,r)0.'> 

34.6 

23,098 

31.3 

5,R*<2 

30.4 

37, 141 

29.6- 

1.344,637 

31.3 

130, 873 

32.6 

1, 247,  »J8 

30.6 

21,664 

23.9 

100.  323 

20.2 

628, 4W 

10.0 

r.93,  R90 

A7 

:uy>,  805 

9.8 

7)^0,  CK2 

9.0 

r.  1,328 

U.8 

427, 199 

10.0 

274,230 

11.5 

34, 006 

13.9 

4IC,  096 

22.8 

225. 961 

14.4 

586.  490 

11.9 

129,829 

15. 6 

422, 628 

16.3 

871,2.50 

33.9 

i>KO.  451 

34.6 

717.  r«o 

29.7 

2,  MP.  5:.5 

sai 

1,  :m.  .39-> 

80.4 

SM9.  200 

33.1 

2, 005.  569 

34.1 

1,0.'>7,422 

28.7 

699, 476 

38.4 

540, 101 

4ao 

70,858 

25.fi 

2,065,000 
1,«I3,«« 

3,  r»48.  CW 
724,  OiW 
179.  li«U 

1,100,  71*0 
42,071,400 

4, 265,  8»-0 

38, 193, 20»t 

517.6«0 

2,02a,JW0 

5.142,O>0 

3,544,U<U 

7,0lS,7w> 

504,,->.U 

4,  517,  ;j«o 
8, 142,  4ui« 

47.''.  M  4» 

9, 4>"H, ;;;  n 

3. 22.",  4UI 

6,  997,  7i«' 

2,  020,  :»JK> 

6. 80I».  wni 

29, 560,  •t.iO 

20, 061,  :u*i 

21,3(4.100 

102, 780,  W* 

40, 502, 700 

31,447.500 

08,403.600 

8O»374.S00 

27.5C»».000 

21«630,060 

1,820,  OM 
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States  and  Territories. 

Acres. 

170,  eai 

Yield 
per  acre. 

BuhhttU 
24.  C 
2«. « 
20. .} 

Bashola. 

Oregon 

4,211,800 

Nevada 

7, 344 

212, 100 

' 'olorado ......... 

41, 2r>u 

1, 209, 000 

A  rizoiui   ...  . 

Dakota 

210,000 

42.0 
M.  4 
37.6 
17.0 
22.7 
8«l7 

0, 000, 000 

Idaho 

<* 

;mj,45o 

1, 140, 000 

IContana 

112, 200 

1. 210, 000 

New  Mexico  .... 

< 

11,7(M) 

199,800 

Utah 

24,030 

546,000 

Washington 

62,&4U 

2,480,400 

Total 

....    20. 322. (122 

28.1 

571,233,400 

cori'ON. 

Tlie  cotton  area  of  the  present  year  wa*s  planted  somewhat  later  than 
usual.  '  The  prevaleui«  of  cold  rains  delayed  the  work  in  the  northern 
l>elt.  On  the  1st  of  May,  when  five-sixths  of  the  breadth  should  be  in, 
scarcely  three-iburths  of  it  was  planted.  In  Virginia  and  North  Carp- 
llna  mnch  the  largest  ])ortion  was  planted  in  May. 

The  June  returns  indicated  an  increase  of  3  per  cent,  in  the  acreage. 
The  largest  increase  was  8  per  cent,  in  Texas,  and  nearly  all  of  it  in  the 
Mississippi  Valley.    The  record  is  as  follows ; 


states. 


Virginia 

Norcli  Carolina 

South  Carolina 

Crargia 

yiorida 

Alabama 

Mississippi 

Ix>uisiana 

Texas 

Arkansas 

Tennessee 

MiMonri,  Indian  Territory,  and  other  States  . 

Total 


1882. 

Per  cent 

1888. 

Acret. 

Aerea. 

61,085 

00 

65,786 

1,050,543 

100 

1, 050, 543 

1. 587, 244 

102 

l,ei8.98!» 

2, 844, 305 

101 

2, 872, 748 

260, 402 

00 

257,790 

2, 534, 388 

103 

2,610,420 

2, 233, 844 

102 

2,278,521 

887,524 

105 

031,900 

2, 810, 113 

108 

2,034,922 

1,110,700 

107 

1,188,545 

815,700 

00 

807.602 

70,703 

88 

70,218 

16,276,601 

108 

16;  777, 093 

The  plants  were  everywhere  reported  late  on  the  1st  of  June,  from 
one  to  three  weeks.  There  were  counties  in  ^N^orth  Carolina  in  which 
only  oiie-8ixth  to  one-third  of  the  plants  were  visible.  Frosts  on  the 
L*;5d  of  May  were  injurious  throughout  the  northern  counties.  In 
South  Carolina  cold  nights  and  drying  winds  during  May  greatly  re- 
<lucod  vitality,  and  the  weather  of  the  Ist  of  June  was  scarcely  warm 
enough  for  cotton.  Similar  causes  produced  like  eflfects  in  Georgia, 
somewhat  modified  by  milder  temperature.  One  correspondent  claimed 
from  personal  record  the  worst  season  for  cotton  in  twenty-seven  years- 
Notwithstanding  these  discouragements  a  fair  stand  was  reported,  me- 
<lium  vitality,  and  generaUy  clean  cultivation.  The  average  of  condi- 
tion was  but  little  lower  than  that  of  the  previous  year  at  the  same 
<late.  There  was  nothing,  so  far,  to  make  absolutely  impossible  a  croi) 
of  seven  million  bales. 

it  was  found  on  the  1st  of  July  that  condition  had  improved,  reduc- 
ing slightly  (lie  small  difi'eren(*,e  between  the  present  and  the  past  sea- 
son.   In  many  districts  excess  of  moisture  had  prevented  cnltivatioD^ 
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so  tliat  dean  Holds  were  ton utl  only  in  liivorctl  districts  and  on  lands  of 
imnnpt  and  pushiiifc  enltivators. 

The  caterpillar  made  its  appearance  on  the  14th  of  May  in  Butler 
( 'ount  y,  Alalmnia,  twenty  days  earlier  than  ever  known  before.  Counties 
ill  T4»xa.s  rei)orted  the  presence  of  the  caterpillar  also  in  May.  The  cat- 
<»rpillar  was  n»portcd  in  Florida  in  July,  and  in  Augnst  its  x>resenee 
be^an  to  assume  threateidnfj;  proportions  in  the  Gulf  Coast  States.  They 
were  most  numerous  in  Central  Alabama,  abundant  locally  in  Texas, 
and  troublesome  in  Louisiana,  Mississippi^  Georgia,  and  Florida.  The 
use  of  arsenic  in  various  forms  consumed  tons  of  that  poison,  with  mueb 
etlect  in  averting  threatened  h)sse«.  The  boll-worm  was  reported  only 
at  a  lew  points,  mainly  in  Texas  and  Aikansas.  The  ultimat<^  losses 
from  insect  depredations  wx»re  not  so  heavy  as  in  many  former  visitti- 
tions. 

It  became  apparent  in  August  that  the  crop  would  be  less  fruitful  tliaii 
had  been  hoped.  The  plant  had  sutfereil  from  the  meteorological  vaga- 
ries of  a  peculiar  season.  It  had  been  too  cold  in  May,  too  wet  in  June, 
and  too  dry  in  July.  Local  ])eculiarities  of  temperatnre  and  rainfall 
were  develo])ed.  The  prolific  cotton-belt  of  Central  Alabama  had  suf- 
fered severely  from  drought,  while  the  valley  of  the  Tennessee  had  en- 
joyed sf'asonable  weather.  The  best  districts  of  (Georgia  were  witherwl 
with  drought,  while  the  usually  dry  fields  of  Central  and  Southern  Texas 
showed  far  less  injury  from  this  cause.  At  the  same  time  rains  wei-e 
gen(TalIy  seasonable  and  sufficient  in  Louisiana^  Tennessee,  and  Korth 
Cantlina.  During  August  the  efiect  of  drought  became  very  general, 
Florida  and  Tennessee  constituting  the  exceptions ;  yet  there  were  some 
local  lains,  producing  great  variety  in  the  reports  of  the  several  ooon- 
ties. 

Keports  of  October  1st  were  somewhat  gloomy,  but  frosts  were  de- 
layed and  the  weather  tine  for  opening  and  picking  during  that  month, 
until  a  more  hopeful  feeling  prevailecl,  and  the  November  indications 
pointed  to  80  i>er  cent,  of  the  crop  of  the  previous  year.  The  December 
returns  were  not  less  favorable,  fully  confirming  the  expectation  of  a 
crop  of  about  six  million  bales — a  result  exceeded  but  twice  in  tiie  his- 
tory of  the  cotton  crop.  Bat  the  area  is  large  and  the  yield  per  acre 
will  be  scarcely  a  mediium  one. 

The  following  statement  applies  the  percentages  of  product  by  States, 
as  given  in  the  December  returns,  to  the  figures  of  the  previous  crop: 


SUtM. 

Eatimated  prod- 
uct, 1882. 

Per  eent 

Deoenberzv- 

tarna,  1883. 

Vi  ruin  ift 

Bales. 

24,  000 
463,000 
030,000 
042,000 

02,000 
810, 000 
1, 004,  000 
560,000 
1,  rJ2«,  000 
697,000 
837.000 

42,000 

7S,0 
87.0 

mo 

83.0 

<«.o 

84.0 
88.0 
92.0 
90.0 
83.0 
1010 
85.0 

18,  (MM) 
402,8111 

North  Caruliaa..... 

South  Ciiroliua 

(iC'or^iti 

478, 81*' 
7?i,44i) 

yioriiUt 

58. 9W 

Alabama 

680.400 

Ml«His>iippi , 

986, 3Su 

Loiiifliatia 

Sl.'VS'ii" 

Tex.iH 

L 193, 40(1 

Ark.iTiiMia 

.STS,  Slfl 

'reiJiiessj'o ...... 

8411,740 

ItiMHouri  ami  Indian  Territory ........<....... 

3.V,700 

T..tiil 

8,007,000 

80.4 

•,014.2M 

There  will  be  another  investigation,  after  the  close  of  the  picking  sea- 
son and  the  shipment  of  a  large  portion  of  the  crop,  wheli  the  predse  re- 
sults of  the  harvest  may  possibly  be  approached  more  nearly  than  has 
been  i>os8ible  hitherto. 


Digitized  by  VjOOQIC 


EXPERIMENTS   WITH   SORGHUM   CANE,    1883.  423 


ORGANIZATION  AND  WORK. 

The  Division  of  Statistics  ha«  a  Rection  of  Corresporidenoe  and  Invea- 
tigation,  a  sec.tion  of  Croi>  Returns  nnd  liecords,  and  a  section  of  Rail- 
way and  Steamslvip  Transportation  Rates.  The  crop-reporting  system 
includes  a  corps  of  about  eight  thousand  correspondents  reporting  from 
more  than  two  thousand  producing  counties,  A  parallel  and  supple- 
mentary work  is  carried  on  through  statistical  agents  representing  each 
State  and  Territor3\  These  agents  are  executive  officers  of  State  official 
systems  of  crop-reporting  in  the  States  where  such  work  is  organized, 
tlius  combining  State  and  National  organizations^  and  unifying  and  per- 
fecting tlie  work.  It  is  extremely  important  that  the  States  not  yet  rep- 
resented by  such  organizations  should  promptly  join  the  list  of  those 
progressive  and  advanced  States  now  engaged  in  statistical  work. 

The  inauguration  of  crop-reporting  work  in  Europe,  for  the  informa- 
tion of  American  farmers  who  depend  more  or  less  upon  the  European 
demand  for  their  cereal  and  meat  products,  has  been  attended  with  a 
good  degree  of  success,  as  an  initiatory  work,  under  the  direction  of 
OUT  agent  in  London,  Mr.  Edmund  J.  Moffat. 

In  the  work  of  the  year,  for  the  annual  and  special  reports,  stat-ements 
for  tile  use  of  Congress  and  other  Departments,  for  commercial  boards, 
and  writers  for  the  press  and  others,  the  general  assiduity  and  accuracy 
of  the  Division  clerical  corps  is  cheerfully  commended. 

J.  E.  DODGE, 

Statistician. 

ITon.  Geo.  B.  Lobing, 

Commissioner  of  Agriculture, 


EXPERIMENTS  WITH  SOEGHUM  CANE,  1883. 

SrR:  I  have  the  honor  to  submit  the  following  summary  of  the  general 
results  obtained  by  tliis  division  in  the  experiments  with  Sorghum  mc- 
charatwn  during  the  present  season.  The  detailed  report  of  these  ex- 
periments I  will  submit  at  a  later  date  for  special  publication. 

AJyrBKR    CANE    GROWN  ON   PATTERSON  FARM,  NORTHEAST   OF  WASH- 
INGTON. 

The  land  is  a  stiif  clay,  with  some  gravel  on  the  high  ground.  The 
exposure  is  toward  the  southwest.  The  south  half  of  the  field  Is  gently 
rolling,  while  the  north  half  is  hilly. 

The  ^il  was  plowed  and  subsoiled  and  the  cane  planted  at  intervals 
during  the  month  of  May.  About  300  pounds  of  superphosphate  were 
drilled  in  at  the  time  of  planting.  The  cane  received  the  usual  cultiva- 
tion. On  September  10  I  found  the  greater  number  of  seed-heads  of 
the  Early  Amber  cane  ripe  and  the  seM  quite  hard. 

A  few  of  these  canes  were  cut,  the  Juice  expressed  and  analyzed. 
The  result  of  the  analysis  showed  a  percentage  of  9.17  sucrose  and  4.83 
of  other  sugars. 
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In  spite  of  this  discouraging  outlook,  I  determined  to  begin  operations 
j)t  the  mill  in  order  that  the  experimentq^l  season  might  be  as  long  as 
1  possible. 

A  f(»w  tons  of  cane  were  brought  in  on  the  11th  of  September,  and  on 
the  morning  of  the  12th  I  began  milling, 

METHOD  OK  OPERATIONS. 

In  order  that  the  analyses  might  represent  the  average  composition 
of  tlie  («ines,  tlie  samples  of  juice  were  taken,  directly  from  the  receiving- 
tank  when  it  was  fnll.  I  wias  convinced  that  however  interesting  and 
vahiable  from  a  scientific  point  of  view  the  analyses  of  selected  canes 
might  be,  yet  they  could  never  give  to  tlie  farmer  and  manufacturer 
data  ni)ou  which  it  would  be  safe  to  base  the  results  of  large  field  and 
mill  operations.  I  therefore  considered  it  to  be  of  fli-st  importance  that 
the  amilytical  work  should  represent  i>recisely  the  character  of  the 
operations  taking  place  at  the  mill. 

WKIGIIT  OK  CANK. 

The  canes  unstrip])ed  were  brought  from  the  fields  after  the  seed-hea«l, 
with  a  part  of  the  stalk  averaging  about  15  inches  in  length,  had  been 
cutoff. 

Each  load  was  weighed,  and  in  the  calculations  for  net  weight  10  per 
cent,  was  deducted  for  the  weight  of  the  blades.  Experiments  of  for- 
mer years  had  shown  that  this  was  the  proper  correction  to  make.  The 
totaf  gross  weight  of  Amber  cane  brought  to  the  mill  was  740,350  pounds. 

WEIGHT  OF  JUICB. 

The  defecating-tanks  receiving  the  Juice  were  two  in  number.  In  all, 
sixty  defecations  wei^e  ma<le  in  the  large  tank  and  five  in  the  small  one. 

The  average  quantity  of  juice  received  in  large  tank  was  548  gallons, 
which,  multiplied  by  60=32,880  gallons.  The  average  quantity  of  juice 
received  in  small  tank  was  301  gallons,  which,  multiplied  by  5=1,505 
gallons.  In  addition  to  this  must  be  reckoned  juice  used  for  fermentation 
and  other  experiments,  which  may  be  estimated  at  1,000  gallons.  Tbe 
total  number  of  gallons  of  juice  expressed,  therefore,  from  the  Early 
Amber  cane  is  35,385.  The  average  specific  gravity  of  this  mill  juice  was 
1.00,  and  the  weight  of  one  gallon  8.84  pounds.  The  total  weight  of 
juice  expressed  was  35,385x8.84=312,803  pounds.  The  i>ercentage  of 
juice  to  gross  weight  of  cane  was  41.9.  The  percentage  of  juice  to  net 
weight  of  cane  was  312,803-671,715=40.60. 

A  POOn  YIKLD. 

Tlie  yield  of  juice  was  remarkably  poor.  This  was  due  to  two  cau.s<\<?, 
viz  :  ( 1)  The  cane  was  crooked,  broken,  and  tangled  so  that  it  wa«  almost 
impossible  to  get  an  even  feed;  and  (2)  the  mill,  built  on  the  mmlel  o( 
mills  designed  for  tropical  cane,  was  not  suited  to  grinding  the  weak  and 
yielding  stalks  of  sorghum. 

The  mill  was  constantly  choking,  the  canes,  after  passing  the  fii'J^f 
rolls,  beex)ming  tangled  in  the  "knife"  and  forming  into  a  wad  that  woiiUl 
not  pjiss  the  second  rolls. 

In  oixler  to  make  tlie  mill  work  it  became  necessary  to  loosen  the  tbinl 
roll  somewhat,  and  this  allowwl  the  canes  to  pass  without  suflleieTit 
pressure. 
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WEIGHT  OF  BAGASSE. 

A  few  experiments  were  made  to  determine  the  percentage  of  juice 
expressed  by  weighing  the  bagasse. 

On  September  14,  6,700  pounds  cane  gave*  2,730  pounds  of  bagasse 
and  3,970  pounds  of  juice=59.2  per  cent. 

On  September  27,  after  the  rolls  had  been  opened  to  allow  more  rapid 
work,  3,420  pounds  cane  gave  1,060  pounds  of  juice=47.9  per  cent. 

On  October  1,  2,160  pounds  cane  gave  970  pounds  of  juice=40..3  per 
cent. 

On  October  3,  2,360  pounds  cane  gave  1,200  pounds  juice=50.8  per 
cent. 

On  October  5,  2,020  pounds  cane  gave  910  pounds  jnice=46.6  per 
cent. 

Since  all  the  jnice  expressed  was  measured,  I  did  not  think  it  neces- 
sary to  continue  these  weights.  Those  that  are  given,  however,  only 
give  additional  emphasis  to  the  results  obtained  by  measuring  the 
juie^. 

AVERAGR  YIELD  OP  filXGLE  MIMJXG. 

With  a  three-roll  mill,  especially  adapte<l  to  working  sorghum,  I  think 
a  yield  of  55  to  60  jier  cent,  in  weight  of  juice  is  all  that  can  be  expected 
with  unstripped  canes.  In  1882  the  Lafayette  Sugar  Gompanyt  in 
fifteen  weighings  of  cane  and  bagasse,  showed  a  yield  on  cleaned  cane  of 
65  per  cent  But  this  is  higher  than  can  generally  be  expected.  As  a 
result  of  several  years  of  observation  and  experience,  I  am  convinced 
that  the  average  yield  of  three-roll  mills  on  unstripped  cane  of  all 
kinds  does  not  exceed  50  per  cent.,  and  often  falls  below  that  number. 
By  double  milling,  with  intervening  steaming  or  moistening  with  hot 
water,  much  better  results  are  obtained. 

Unfortunately  no  exact  data  of*the  working  of  such  mills  are  at 
hand,  and  I  can  but  regard  as  extravagant  the  statements  which  have 
been  made  which  claim  a  yield  of  75  to  80  per  cent,  of  the  weight  of  the 
cane  milled  in  juice.  Experiments  in  this  division  have  shown  that 
sorghum  cane  contains  of  water  and  substances  soluble  therein  about 
SS  i>er  cent,  of  its  weight. 

A  ]>erfect  extniction  of  the  juice  by  milling,  therefore,  would  give  88 
lK)un<ls  juice  to  each  hundred  pounds  of  cane.  It  is  needless  to  add 
that  no  system  of  milling  now  in  use  comes  near  realizing  this  ideal 
yield. 

PERCENTAGE  SACCHARINE  MATTER  EXTRACTED. 

Tlio  671,715  pounds  Early  Amber  cane  contained  671,715 x. 88= 
.">9l,109  pounds  of  juice.  The  quantity  of  juice  obtained,  however,  was 
312,803  pounds.  The  weight  of  juice  left  in  bagasse  wixs  591,109 
po^nul8--312,803=278,^306,  or  41.4  per  cent,  of  the  weight  of  cane. 

The  great  waste  of  saccharine  matter,  by  the  best  systems  of  milling, 
is  a  ]>oint  that  will  attract  the  attention  of  every  one  interested  in  the 
sorghum  industry,  and  one  which  led  me  to  make  the  experiments  on 
diffusion  de8cribe<l  farther  on. 

CANK  WORKED  FOR  SUGAR. 

Of  the  tx)tal  weight  of  746,350  i>onn<U»,  all  but  174,000  pounds  was 
workeil  for  sugar.  The  quantity  of  ji'tice  boile<l  i'or  sugar  was 
572,350x41.9=239,814  pounds.  The  percentage  of  sucrose  in  this 
juice  <lerermined  by  tlie  mean  of  the  analyses  of  eneli  tank  fnll  was  8.77. 
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The  sugiirs  not  sucrose  (invert  sugar,  optically  inactive  sugar,  and 
other  substances  reduciufl^  tlie  alkaline  copper  tartrate),  mean  of  all  the 
analyses,  was  4.00  p(4'  cent.  Total  su<?ar8=12.77  jier  cent.  Total 
soli«is=:14.14  p(T  ciMit.  Solids  not  sugars=1.37  per  cent.  Coefficient 
or])urity=02. 

It  will  be  of  interest  to  compare  these  results  with  the  analyses  of 
ripe  amber  canes  made  in  this  division  durinjr  the  years  1882,  \sl,  ^S<>, 
and  '79, 

Per  e«nt. 

For  lK7y  the  averajro  of  Hiicrose  (14th  stage)*  was •. 12.41 

For  1H71I  the  averai^e  of  other  Hiif^ars  wa» 1.  It) 

For  IH^O  the  averajro  of  sucrose  (1,127  analyses)!  was 13.  tC» 

For  IHSO  the  average  of  other  sugars  was l.(>4 

For  1881  the  average  of  other  snerose  (r»9  analyses)  VfAH 15.29 

For  18H1  the  average  of  other  sugai's  was  ...-I lAti 

For  18H2  the  average  of  sucrose  was 10.48 

For  1882  the  average  of  other  sngars  was 1.  ;Q 

For  l^^  the  average  of  sucro.^t^  (i:^7  analyses)  was 8.77 

For  1883  the  average  of  other  sugars  was 4.00 

The  striking  inferiority  of  the  canes  of  this  season  is  at  once  appar- 
ent. It  appears  to  be  due  to  the  cold  season,  especially  in  Au<^ust  an<l 
September,  and  to  the  fact  that  tlie  whole  field  was  prostrated  by  the 
storm  of  September  12  and  13,  as  the  canes  never  improveil  from  that 
time. 

To  make  crystallized  sugar  out  of  such  an  nnpromising  juice  was  an 
almost  hopeless  undertaking. 

While  I  am  sorry  that  the  meager  yield  of  sugar  haa  been  a  disap- 
pointment, not  only  to  you  and  the  friends  of  the  industry  throughout 
the  country,  but  also  to  this  division,  yet  1  do  not  see  how,  Irith  the 
character  of  the  cane,  and  the  method  employed,  it  could  well  have 
been  greater. 

MANCPACTURK. 

The  method  of  manufacture  was  an  extremely  simple  one. 

As  the  juice  flowed  from  the  mill  bisulphite  of  lime  solution  was 
allowed  to  drop  into  it,  about  one  quart  to  each  100  gallons  of  juice. 

The  object  of  adding  the  bisulphite  of  lime  is  to  pi*event  fermenta- 
tion. Kaiw  sorghum  juice,  in  a  very  short  time  after  it  is  elpressed, 
will  begin  to  change  unless  some  measures  are  taken  to  prevent  it. 
Instead  of  the  lime  bisulphite  the  juice  may  be  brought  at  once,  on 
coming  from  the  mill,  into  contact  with  sulphurous  dioxide  (si^phur 
fumes). 

The  bisulphite  method  has  this  acLvantage,  viz,  the  quantity  of  sul- 
l>hur  introduced  is  under  complete  control,  and  can  be  varied  to  suit 
the  quality  of  the  juice  at  hand. 

Arriving  at  the  defecating-tank,t  the  juice  was  heated  to  about  00^ 
to  70O  C.  (1250  to  140O  F.).  The  steam  was  then  turned  off  and  milk  of 
lime  (specific  gravity,  15°  B.)  added,  with  constant  stirring  until  litinns 
papei-  {showed  exact  neutrality.  The  temperature  was  thwi  rapidly 
raised  to  the  boiling  point,  but  the  liquid  was  not  allowed  to  boil.  After 
,  five  minutes  the  scum  was  removed  and  the  liquid  allowed  to  flow 
through  bag  filters  into  a  receiving-tank  below.  Thence  it  was  pumi)ed 
into  a  large  concentrator,  and  the  steam  turned  on  gently  so  tJiat  the 
foam  would  come  nearly  to  the  top  of  the  pan.  This  foam  was  now 
swept  oif  (into  a  gutter  running  around  the  pan)  until  it  became  i»er- 
fectly  white  and  clean. 


*  Ag.  Kept. ,  18r0,  '81 ,  p.  452.        t  Dimensions  of  tank :  Length,  59.5  inches ;  width, 

'"     '    ' "       *"■'  •-.     -  ......  ^  ,^  inches; 

copper  pip«. 
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tAg.  Rept.,1880, 'tfl,  p.  493.  4*2  inches;  average  depth  of  juice,  :)3  inched! 

heating  surface,  79  feet  2  incUeSi  coi 
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The  steam  was  now  turned  of!'  until  tbe  foam  settled,  and  then  tutned 
on  with  a  full  head,  so  as  to  at  once  throw  the  whole  mass  into  violent 
ebullition. 

For  this  end  the  pressure  of  the  steam  ought  not  to  be  less  than  four 
atmospheres  (00  pounds). 

The  boiling  was  continued  until  the  sirup  marked  20^  15.  while  still 
hot.  It  was  then  dropped  into  a  receiving-tank,  whence  it  was  sucked 
up  into  the  vacuum  pan  and  concentrated  to  44^  to  45<^  B. 

With  juice  of  this  kind  1  found  It  impossible  to  "  boil  to  grain,"  al- 
though many  faithftil  attempts  were  made.  It  was  not  difficult  to  start 
the  crystals,  but  with  a  simp  so  poor  in  sucrose  and  so  rich  in  other 
sugars  it  was  quite  impossible  to  nourish  them.  They  all  died  of  inani- 
tioh  before  the  concentration  was  complete. 

When  sufficiently  concentrated  the  mass  was  dropped  into  wagons 
holding  three  hectoliters  (85  gallons)  and  placed  in  the  crystallixing 
room.  This  room  was  kept  at  a  temperature  of  4(P  C.  (106o  F.),  and  after 
five  to  ten  days  the  crystallization  was  coinplete.  and  the  melada  ready 
for^the  centrifugal. 

Tlie  sugar  made  in  this  way,  while  of  (bourse  raw,  nevertheless  had  a 
nice  yellow  color  and  an  agreeable  flavor. 

CANE  WORKED  FOU  SIRUP. 

The  cane  which  was  harvested  ftom  September  29  to  October  3,  in- 
clusive, was  so  very  poor  in  quality  that  no  attempt  was  made  to  crys- 
tallize the  juice. 

The  total  weight  of  this  cane  was  174,000  pounds.  It«  content  of 
sucrose  was  6,73  per  cent.,  and  of  other  sugars  6.10  per  cent. 

Per  cent. 

Total  Bngara 12.81) 

Total  flofids 13.64 

Solids  not  sugar .7() 

Coeffioient  of  purity 50.00 

Since  long  experience  has  shown  that  substances  other  than  sucrose 
in  solution  prevent  their  equal  weight  of  sucrose  from  crystallizing,  it 
is  apparent  that  in  such  a  juice  all  hope  of  obtaining  crystals  must  end 
in  disappointment. 

The  quantity  of  sirup  made  from  the  174,000  pounds  cane  was  1,104 
gaUons..  The  weight  per  gallon  was  11.5  pounds.  Total  weight  simp 
made,  l,104x  11.5=12,696  pounds.  Number  of  gallons  of  sirup  per  ton 
of  oane,  12.7.  The  sirup  is  of  fine  flavor,  but  rather  dark  in  color,  owing 
to  using  lime  to  exact  neutrality. 

NOTES   ON   RESULTS   OF   WORK. 

1.  Single  milling,  t.  e.,  passing  canes  through  one  three-roll  mill,  gives 
so  poor  a  yield  that  it  will  have  to  be  abandoned  for  sorghum-working. 
Tropical  canes  seem  to  mill  better  than  the  stalks  of  sorghum,  and 
single  milling  of  such  canes  may  continue  to  prove  profitable.  It  is 
evident,  however,  to  evefy  practical  worker  that  a  system  of  exi)re8sion 
which  gives  only  45  to  50  per  cent,  of  the  total  juice  of  the  cane  is  too 
wasteful  to  meet  the  continued  approval  of  farmers  and  manufacturers. 

Double  milling  is  doing  much  to  remove  this  difficulty.  This  division 
has  made  only  a  few  experiments  with  double  milling,  and  these  show 
a  yield  of  nearly  65  per  cent,  of  weight  of  cane.  In  the  establishments 
where  this  process  has  been  use<l  only  estimates  have  been  made  of  its 
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efficiency.  These  estimates,  however,  may  be  wide  of  the  tmth.  I 
tliink,  however,  we  may  safely  say  that  double  milling  increases  the 
yield  of  juice  10  to  15  per  cent. 

2,  The  soil  in  the  vicinity  of  Washington  is  not  suitable  to  the  growth 
of  sorghum  cane.  It  is  true  the  yield  of  cane  this  season  is  far  bett€»r 
than  it  has  ever  been  heretofore  since  the  Department  undertook  €?x- 
periments  with  cane-raising  in  this  locality.  When,  however,  careful 
planting  and  cultivation  and  liberal  fertilizing,  combined  with  a  fairly 
fa\'orable  season  for  growth,  fail  to  produce  ten  tons  of  ^  cane  per  acre, 
it  must  be  admitted  that  there  is  a  radical  defect  of  soil.  The  climate 
of  Washington,  however,  is  peculiarly  favorable  to  cane-growth.  Early 
springs,  warm  summers,  and  late  falls  are  all  that  the  practical  cane- 
grower  could  demand.  A  sandy  loam  appears  to  be  the  most  favorable 
soil  for  cane.  Yet,  it  should  not  be  forgotten  that  sorghum  is  a  hardy 
plant;  it  will  grow  even  under  the  most  unfavorable  conditions,  and 
rarely  proves  a  complete  failure. 

3.  Manufacturers  and  intending  manufacturers  should  not  base  their 
calculations  for  the  yield  of  sugar. on  working  canes  containing  12  per 
cent,  sucrose  and  only  1.5  t^  2  ]>er  cent,  of  other  sugars.  [  doubt 
whether  any  field  of  sorghum  of  1()  acres  extent  has  ever  b<*en  raised 
which  would  give  such  an  average  result  In  the  present  state  of  the 
industry  it  would  be  much  safer  to  count  on  9  per  cent,  sucrose,  3  i>er 
cent  other  sugars,  and  2  percent,  solids  not  sugar,  as  an  average  of  the 
crop  from  year  to  year.  I  think  this  division  would  be  guilty  of  a  great 
j>ublic  wrong  were  it  by  any  laud  of  select  results  or  enthusiastic 
coloring  to  induce  capitalists  lo  invest  money  where  they  would  be  led 
to  expect  a  higher  return  than  the  actual  facts  warranted. 

The  results  of  the  analyses  made  this  year,  poor  as  they  are  compare<l 
with  those  of  former  years,  may  nevertheless  prove  of  great  advantage 
to  those  who  are  proposing  to  practically  engage  in  the  sorghum-sngar 
industry  by  causing  them  the  more  carefully  to  consider  all  the  difficul- 
ties which  they  will  have  to  meet 

AMBER  CANE  GROWN  IN  INDIANA. 

In  onler  to  determine  the  influence  of  soil  and  chmate  on  the  sugar 
proiluct  of  cane,  the  Lafayette  Sugar  Company,  Wea,  Ind.,  engaged  to 
plant  and  cultivate  five  acres  of  Early  Amber  cane  for  the  Department 
of  Agriculture;  to  work  the  same  to  a  semi-sirup  weighing  25^  B.  hot; 
to  put  the  same  in  barrels  and  send  to  Washington,  to  be  boiled  for 
sugar. 

The  soil  in  which  the  cane  was  grown  was  a  light  sandy  loam,  with 
gravel,  then  clay  subsoil,  and  quite  hilly.  On  the  top  of  the  hills  the 
soil  was  full  of  gravel  and  quite  unproductive.  The  field  had  be<?u  in 
cultivation  fifteen  years,  mostly  in  corn,  and  had  never  had  any  fer- 
tilizer of  any  kind.  The  average  yield  of  corn  on  the  pateh  put  in 
cane  had  been  about  20  bushels  per  acre.  The  ground  was  plowe<l 
with  a  common  two-horse  plow,  and  harrowed.  The  cane-seetl  wa^s 
drilled  in  rows  3^  feet  apart  on  the  3d  of  V^y.  The  seed  had  l>eon 
l^reviously  steeped  in  tepid  water  for  forty-eight  hours.  Tiie  plants 
generally  (5ame  up  in  a  week.  The  young  plants  suflere<l  nuich  from 
<'.old,  wet  weather.  The  cane  received  two  hoeings,  and  three  plowJn<rs 
with  double  sulky  cultivator.  There  was  a  heavy  frost  the  uioniing  <»f 
Mny  ol,  injuring  the  young  plants  somewhat. 
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Mr.  Diiiiing,  the  superintendent,  writing  under  date  of  August  3, 
says : 

TIjo  soason  has  beeu  remarkable  for  the  number  of  heavy  rainfalls  accompanied 
with  strong  winds,  damaging  the  cane  considerbly.  At  2  p.  m.  this  day  the  thennom- 
e  fcer  registered  39° . 

During  the  latter  part  of  September  I  went  to  the  company's  works 
at  Wea  (West  Point  post-oiBce),  Ind.,  to  superintend  the  working  of 
this  cane  into  semi-sirup,  which  was  done  on  the  1st  and  2d  of  October. 
The  method  employed  was  the  same  as  has  been  described  for  the  cane 
here,  with  the  exception  that  the  juice  as  it  left  the  mill  passed  through 
a  sulphur  box  where  it  was  thoroughly  mixed  with  the  fumes  of  burn- 
ing sulphur.  This  removed  the  necessity  of  allowing  the  lime  bisul- 
phite to  run  into  the  juice  as  it  left  the  mill,  and  this  chemical  was 
therefore  added  first  when  the  juice  reached  the  defecator. 

PRODUCT  OF  CANE,  ETC. 

A  heavy  rain  and  wind  stonn  on  the  night  of  September  20  had  com- 
pletely prostrated  the  cane,  and  the  whole  of  it  was  gathered  and 
weighed  very  wet.  I  therefore  make  a  deduction  of  2^  per  cent,  for 
this  increase  of  weight. 

Tons  wet  cane 48 

Less 2i per  cent 46.8     , 

Tons  clean  cane 42 

GaUonsj nice  expressed • 5,309 

Specific  gravity 7.%o  jj. 

Temperature 68. 8°  K. 

Weight  of  juice  expressed 46,9^)2  lbs. 

Per  cenlf.  juice  expressed  (gross  weight  cane) 50 

Per  cent,  juice  expressed  (net  weight  cane), 55. 9 

The  mill  used  was  Squier's  Ko.  2^  of  Louisiana. 

The  semi-sirup  made  amounted  to  1,014  gallons,  measured  cold ;  s])e- 
cific  gravity,  27^  B.=1.225.  One  gallon  therefore  weighs  10.17  pounds; 
total  weight,  1,014  gallons=10,312  pounds. 

This  semi-sirup  was  put  in  barrels  and  sent  to  Washington  by  freight. 
It  arrived  here  on  October  25,  and  was  immediately  boiled  in  the  vacu- 
um-pan. 

The  crystals  were  easily  started  in  the  pan,  and  grew  to  full  size  in 
about  ten  hours. 

The  melada  was  ready  for  the  centrifugal  as  it  came  from  the  pan, 
and  some  of  it  was  swung  directly  from  the  i)an,  yielding  50  per  cent, 
of  good  sugar. 

I  did  not  succeed  in  "boiling  to  grain''  with  any  other  siru^)  except 
these  two  "strikes"  from  the  Indiana  cane. 

SUGAR  OBTAINED. 

The  weight  of  sugar  obtained  from  the  Indiana  cane  was,  of  flrsis, 
2,S60  pounds.  This  gives  a  percentage  of  3.39  on  cleaned  cane  ground, 
and  6.00  per  cent,  of  the  weight  of  juice  expressed. 

The  result  of  the  experiment  with  the  Indiana  cane  was  in  every  w^ay 
encouraging,  and  served  in  a  manner  to  diminish  the  disappointment 
which  attended  the  work  in  other  directions. 

A  yield  of  over  60  pounds  of  sugar  to  the  ton  when  only  60  per 
cent,  of  the  weight  of  cane  was  obtained  in  the  expressed  juice  is  an  indi- 
<;ation  of  what  may  be  obtained  in  the  future,  with  better  milling  or  a 
more  thorough  extraction  of  the  sugar  by  other  methods. 
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ANALYSES  OP  CANES,  SIBUPS,  AND  SUGARS  5'BOM  INDIANA  CANES. 

These  caues  were  cut,  the  leaves  ^nd  tops  left  undisturbed,  the  cut 
surfaces  covered  with  melted  wax,  and  the  whole  wTapped  carefully  in 
l)a]>er  and  sent  by  express  to  the  laboratory  here  for  aualysio- 

Nos.  1  and  2  were  cut  the  afternoon  of  October  1  and  analyzed  Octo- 
ber 4,  having  been  three  days  on  the  road. 

No.  1  was  a  sample  of  eight  selected  canes.  Xo.  2  was  a  sample  of 
sixteen  canes  taken  seriatim  from  an  average  row,  and  represents  the 
cane  as  a  whole.  It  seems  to  have  deteriorated  very  little  in  transit, 
and  the  analyses  of  the  semi-sirup  go  to  show  that  the  average  of  the 
whole  patch  wa«  about  a  mean  of  the  results  of  l^os.  1  and  2, 

No.  3  was  cut  at  4  p.  m.,  October  1,  and  analyzed  October  6,  at  9  a.  in., 
an  interval  of  four  days  and  seventeen  hours.  The  results  of  this  analy- 
sis show  that  the  cane  had  greatly  deteriorated. 

l^^rom  this  it  appears  that  canes  even  carefully  prepared  and  protected 
will  not  keep  in  good  condition  longer  than  three  days  in  warm  autumn 
weather. 

TABLE  OF  RESULTS. 


Iniliaua  caues  and  airiiiis. 


No.  1.  Sample  of  eipht  aelet't<;d  canes  . . 
No.  2.  Sample  of  sixtaeu  averaj^e  oaoea 

No.  3.  (.'ane  cut  October  1 

Na4.  Semi-simp 

No.5.  Seniisirup 


Sncroiie. 


Per  cent 
IS.  25 
10.73 
8..M 
3G.7« 
37.37 


Other  Bugai-s. 


Percent, 

9^71  Ouioe.) 
jt.99(jai«e.) 

10. 02  (aemi-finiii.) 


SBMI-SIBUPB. 

Nos.  4  and  5  of  preceding  table  were  taken  from  semi-sirups  made 
October  1,  The  sirup  was  placed  in  glass-stoppered  bottles,  sealed  with 
wax,  and  sent  by  express  to  Washington.  The  analyses  were  made 
October  8.  It  appears  from  the  results  of  these  analyses  that  soi^^hum 
juice  can  be  boiled  quickly  in  open  pans  to  a  density  of  20°  to  &^  B. 
with  very  little  loss  of  sugar. 

The  best  method,  however,  would  be  to  put  the  juice,  iis  soon  as  it  is 
completely  clarified,  into  a  triple  effect  vacuum-pan,  reduce  to  25^  B,, 
and  thence  to  strike-pan,  where  the  evaporation  is  completed. 

REMARKS— SBMISmUP. 

The  semi-sirup  from  the  Indian  i  cane  acquired  a  somewhat  darker 
color  by  remaining  three  weeks  in  barrels  than  it  had  at  first.  It  did 
not,  however,  suifer  any  deterioration  in  its  sugar  content,  and  made  as 
much  sugar  doubtless  as  it  would  have  done  if  boiled  directly  t/O  grain 
from  the  concentrating  pans. 

This  fact  is  one  which  may  prove  of  some  importance  to  manufacturers 
whose  strike-pans  are  inadequate  to  the  capaoity  of  the  rest  of  the  work*;. 

My  exi)erience  confirms  that  of  Professors  Weber  and  Scovell,  who 
last  year  stored  semi-sirup  at  their  works  at  Chamx)aign,  111.,  with  suc- 
cess. In  such  cases,  however,  it  is  necessary  to  be  constantly  on  the 
alert  to  guard  against  every  appearance  of  fermentation.  A  ferineuta- 
tioii  once  started  in  a  quantity  of  semi-sirup  would  act  like  acontagfuos 
disease,  and  soon  affect  every  fermentable  liquid  within  it«  reach  Only 
necessity,  f  Ircrefore,  should  lead  to  the  storage  of  semi-sinip.  It  should 
be  reduced  to  melada  a^^  soon  as  possible. 
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SUGAR. 

The  sugar  made  from  the  Indiana  cane  was  of  a  light-yellow  color, 
slightly  tinged  with  green.  Washed  with  a  little  cold  water  in  the  cen- 
trifngal  it  gave  a  product  almost  white,  and  of  a  fine  flavor.  The  crys- 
tals were  &rge,  hard,  and  bright,  and  such  as  would  be  most  highly 
l)rized  by  refiners.  The  washed  sugar,  however,  would  need  no  refining. 
It  is  already  in  excellent  condition  for  the  table  or  the  kitchen. 

Subjected  to  analysis  the  Indiana  sugar  gave  the  following  results : 

Washed  sugar. — Sucrose,  97.27 ;  other  sugars,  .60  per  cent. 

Unwasli^ed  sugar i — Sucrose,  89.24;  other  sugars,  4.65  per  cent. 

DrPPXTSION. 

For  many  years  the  process  of  diffusion  for  separating  the  sugar  from 
the  beet  cuttings  has  been  practiced  in  Europe  with  the  most  favorable 
results. 

During  the  years  1873-'74  extensive  experiments  with  diffusion  were 
made  in  Louisiana  on  the  ribbon  cane.  These  results  were  fairly  suc- 
cessful, and  showed  a  marked  increase  in  the  yield  of  sugar.  A  full 
report  of  this  work  is  found  in  a  pamphlet  by  Dr.  Ott4>  Krotz,  superin- 
tendent, printed  by  L.  Graham  &  Co.,  73  Camp  street,  New  Orleans. 

Reserving  a  more  extended  notice  of  these  valuable  experiments,  as 
well  as  a  historical  sketch  of  the  progress  of  diflfusiou  for  my  special 
report,  I  will  pass  at  once  to  a  summary  of  the  results  obtained  by  the 
experiments  undertaken. 

Perhaps  it  might  be  well  to  mention  first  of  all  that  the  theory  of 
diffusion  rests  on  the  principle  of  osmose,  t.  e.,  the  i)assage  of  liquids 
and  crystalline  bodies  in  solution  through  thin  partitions,  e.  //.,  the 
walls  of  a  vegetable  cell.  The  sugar  of  the  cane  being  held  in  solution 
in  cells,  it  is  only  necessary  to  bring  pure  water  into  contact  with  them 
to  cause  an  interchange  between  the  sugar  solution  within  and  the  pure 
water  without. 

Theoretically  the  osmose  would  continue  until  the  sugar  had  distrib- 
uted itself  equally  throughout  the  liquid,  but  in  practice  time  is  scarcely 
given  for  this  maximum  result. 

If,  after  the  first  saturation,  the  external  liquid  be  removed  and  water 
or  a  less  saturated  sugar  solution  be  again  brought  into  contact  with 
the  cells,  another  interchange  will  take  place.  A)3  these  steps  continue, 
the  quantity  of  sugar^n  the  cell  becomes  less  and  less,  until  finally  it  is 
too  small  to  warrant  any  further  efforts  for  its  removal.  It  is  evident 
that  the  process  of  diffusion  cpuld  never  remove  all  the  sugar  from  the . 
cell,  for  if  pure  water  be  brought  in  contact  with  it  each  time  it  could 
only  remove  half  of  the  total  sugar  still  remaining  in  the  cell. 

APPARATUS. 

The  apparatus  for  the  experiments  in  diffusion  I  ha<l  constructed  by 
the  Oolwell  Iron  Company  of  New  York.  It  consists  of  two  parts,  viz, 
the  cane-cutter  and  the  diffusion  battery. 

THE  CANE- CUTTER. 

This  machine  consists  of  a  cast-iron  disk,  conical  in  shape,  and  carry- 
ing three  knives  shai>ed  like  the  bit  of  a  carpenter's  plane.  The  canes 
are  delivered  to  the  cutter  by  a  forced  feed  set  to  move  at  such  a  rate 
that  the  canes  are  advanced  from  ^  to  ^^  of  an  inch  during  each  third  of 
a  revolution  of  the  disk.  The  canes,  being  fed  panillel  to  the  axis  of  the 
machine,  are  struck  by  the  knives  in  the  conical  disk  at  an  angle  of 
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.about  ou*^,  I.  c*,  the  auglo  of  iiicliDation  the  cnttiuff  surface  of  the  disk 
to  the  axis. 

The  disk  revolves  500  to  800  times  per  minute.  Each  revolution  rep- 
resents %  inch  of  canes  cut.  The  rate  of  movement  of  the  canes  there- 
fore is  187  to  300  inches  per  minute.  The  knives  are  easily  detached  when 
dull  and  sharp  ones  put  in  their  places.  I  found  that  the  knives  should 
be  ground  about  twice  a  day  and  sharpened  with  an  oil-stone  every  two 
hours. 

The  dimensions  of  the  experimental  cutter  are: 

Diameter  of  disk .* feet. .  2 

Thickness  of  disk .• int-hcs..  1| 

Angle  of  inclination  of  disk - 35-> 

Diameter  of  shaft  of  disk inches..  :i^ 

Length  of  shatl feet..  4 

Diameter  of  pnllcy ' inches..  l:t 

Capacity  per  ten  hours tons..    3.5  to  4 

The  disk  was  covered  by  a  hood  so  that  the  chips  could  not  be  thi'own 
into  the  room.    These  were  received  by  a  box  underneath. 

This  apparatus  at  first  gave  some  trouble  on  account  of  the  feed, 
wliich  wHvS  not  properly  arranged.  When  this  was  adjusted,  however, 
the  ma<thine  gave  no  further  trouble.  A  canecutter,  pit>perly  con- 
structed, will  always  have  one  advantage  over  a  cane-mill,  viz,  it  will 
be  diliicult  to  break  it  or  get  it  out  of  order.  On  the  other  hand,  cane- 
mills  are  a  coustant  source  of  trouble,  and  often  by  untimely  breaking 
entail  great  loss  on  the  manufacturer; 

Inst(*a<l  of  having  the  knives  shaped  as  in  the  cutter  just  described, 
I  thiuk  it  would  be  better  to  have  them  thinner.  The  thick  knife  toads 
to  break  the  chix>  into  seveml  pieces,  in  lines  parallel  to  the  axis  of  the 
cane,  i  am  not  i)repared  to  say  that  this  is  a  disadvantage.  It  cer- 
tainly exposes  a  greater  surface  to  the  action  of  the  difl'usion  juices.  It 
may,  however,  by  the  rupture  of  a  greater  number  of  cells  tend  to  de- 
.  feat  the  idea  of  diltiision,  which  is  percolation  through  unbroken  mem- 
branes. The  substaucM)  of  the  cane  being  much  more  brittle  than  that 
of  the  beet,  it  will  be  found  quite  impossible  to  secure  for  the  diffusion 
process  chips  as  i)eifect  as  the  coaettes  and  schnitzel  of  the  French  and 
German  fa<: tones. 

CAPACITIES  OF  CXTTTBB. 

It  may  be  objected  to  the  method  under  discussion  that  it  would  not 
be  practical  to  construct  machiues  to  work  on  a  large  scale,  say  200  to 
400  tons  of  cane  per  day.  Judging  from  my  experience  with  the  small 
mill  and  the  experiments  earned  on  in  Louisiana,  to  which  reference 
lias  already  been  made,  I  would  say  that  such  an  objection  is  untenable. 
For  equal  weight  of  cane  a  cutter  will,  if  properly  constructed,  be  lighter 
and  require  less  power  to  drive  it  than  a  mill. 

I  think  that  all  cane-workers  will  be  glad  to  give  a  fair  hearing  to  the 
claims  of  a  maohine  that  will  relieve  them  from  the  worry  and  ex{ieiisc 
of  the  chokiug,  breaking,  and  creaking  of  the  mills. 

THE  DIFFUSION  BATTERY. 

This  apparatus  consists  of  eleven  cells  arranged  in  such  a  way  that  a 
liquid  from  any  one  of  them  can  be  transferred  to  another,  either  from 
the  top  or  bottom  of  the  cell,  at  wiU.  On  one  side  is  the  system  of  tubes 
and  valves  by  which  this  process  is  carried  on.  On  top  of  the  cells  are 
the  openings  through  which  they  are  filled  with  the  fresWy-cut  chips. 
Each  cell  ends  below  in  an  opening  set  obliquely  to  the  axis  of  the  cell 
through  which  the  gxhausted  chips  are  discharged. 
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On  the  side  opposite  the  feed- valves  is  found  the  steam-supply  by 
which  the  cells  or  the  liquid  contained  in  them  can  be  heated  either 
from  above  or  below.  This  heating  should  take  place  in  separate  com- 
partments, which  in  large  apparatus  are  called  calorisators. 

The  water  is  forced  through  the  cells  by  the  ordinary  pressure  of  the 
Washington  water- works,  which  is  less  than  the  pressure  of  one  atmos- 
])here.  The  water  as  it  flows  to  the  cells  passes  through  a  heater  where 
it  can  be  brought  to  any  desired  temi)erature. 

Such  is  a  brief  outline  of  this  buttery,  a  detailed  description  of  which 
will  be  found  in  the  special  report  to  follow. 

MANIPULATION. 

The  first  cell  being  filled  with  chips  and  the  oi)enings  all  closed  ex- 
cept the  air- valve  at  the  top,  water  fi'om  the  heater  at  a  temi)erature 
of  60^  o.  (or  other  desired  degree)  is  admitted  through  the  bottom  of 
the  cell  until  it  began  to  flow  out  through  the  air-valve  at  the  top. 
This  is  then  closed,  the  valves  changed  so  that  the  water  enters  from 
the  top  of  the  first  cell. 

The  second  cell  is  now  filled  with  the  liquid  from  the  first  cell  which  has 
meanwhile  become  charged  with  all  the  sugar  it  is  capable  of  taking 
I'rom  the  first  chips. .  The  valves  are  so  arranged  that  the  liquid  from 
the  first  cell  is  forced  out  by  the  fresh  water  entering  from  above  and 
into  ike  second  cell  from  below  until  this  is  filled.    . 

The  third  cell  is  now  brought  into  action  in  the  same  way,  the  fresh 
water  entering  still  at  the  top  of  the  first  cell,  the  valves  being  changed 
for  tiie  second  cell  so  that  the  liquid  fh)m  the  first  flows  in  at  the  top 
of  the  second,  forcing  its  contents  out  and  up  through  the  third  cell.  This 
process  continues  until  nine  cells  have  been  filled  with  the  liquid,  the  one 
with  freslx  chips  always  from  the  bottom,  and  all  the  others  from  the  top. 
By  this  time  the  chips  in  the  first  cell,  having  been  treated  with  nine  suc- 
cessive portions  of  fresh  water,  have  lost  all  bat  the  merest  trace  of  tiieir 
sugar.  This  cell  is  therefore  shut  off  from  all  the  others,  the  fresh 
water  is  turned  into  the  second  cell,  and  while  the  tenth  cell  is  filling 
the  first  one  is  emptied  of  its  exhausted  chips. 

The  fresh  water  is  next  turned  on  hx  the  third  cell  while  the  eleventh 
one  is  filling.  Meanwhile  the  first  cell  is  prepared  for  its  second  change 
of  fresh  chips,  and  the  process  now  goes  on  regularly,  nine  cells  behig 
always  in  use  and  two  being  filled  or  emptied. 

RESULTS. 

Analyses  were  made  during  the  progress  of  the  experiments  to  deter- 
mine the  completeness  of  the  extraction  and  the  character  and  quality 
of  the  diffusion  juices,  and  to  compare  them  with  the  jnices  of  tiie  same 
canes  obtained  from  the  mill. 

The  diffusion  cells  held  18.2  kilograms  (40  pounds)  of  chips.  This 
quantity  was  weighed  and  pat  in  each  cell.  The  cell,  after  being  filled 
with  chips,  would  still  hold  nearly  22  kilograms  of  water  (48  liounds). 
The  exhausted  chips  were  found  to  have  increased  in  weight,  so  that 
each  cellfiil  weighed  nearly  22  kilograms. 

The  charge  and  discharge  of  a  cell,  therefore,  are  represented  by  the 
following  table  (approximately) : 

Weight  of  fresh  chips  taken kUograms.  18 

Weight  of  exhausted  chips do 22 

Weight  of  diffusion  jaice  drawn  off do....  l.>2 

Weightof  waste  water  drawn  off do *jtj 

Percent,  of  difinsion  juice  to  weightof  chips do V^2 

Each  100  parts  chips  gave  of  jnicc parte.  1^'^ 

28  A— «3 
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INGREASS  IN  VOLUME  OF  DIFFUSION  JUICE  OVER  MILL  JUICE. 

A  large  nmnber  of  analyses  baa  shown  that  the  totiil  content  of  juice 
in  the  cane  is  88  (nearly) ;  of  tliis  amount  about  75  arc  extracted  by 
diffusion. 

Whence  it  follows  that  a  mill  which  would  extract  as  much  of  the 
saccharine  matter  as  diffusion  would  give,  for  each  100  parts  of  cane, 
75  of  juice  5  by  diffusion,  each  100  parts  of  cane,  122  of  juice.  Thus, 
100  parts  of  mill  juice  would  be  represented  by  165  parts  of  diffusion 
juice.  The  amount  of  evai>oration  required  for  diffusion  juice  is  there- 
fore a  little  more  than  one-half  greater  than  for  juice  from  the  mill. 

I  regret  that  the  delay  in  securing  the  diffusion  apparatus  did  not 
allow  me  time  and  cane  to  finish  the  investigation  with  this  interesting 
method. 

Let  us  take,  therefore,  for  an  illustration,  a  cane  containing  12  x)or 
cent  of  sugar : 

lOOkilogramB  of  this  canecootams  sngar kilograms.  19 

Loss,  5  percent do 2.5 

Sugar  obtained  by  difihuion  .•.•,••••....• •.•••••do....  9.5 

Percent,  obtained  by  diffasion SO 

To  illustrate  this,  I  will  say  that  analyses  made  of  the  exhausted  chips 
and  of  the  waste  water  showed  that  only  one-half  of  1  per  cent,  of 
sugar  was  lost  in  the  process  of  diffusion.  In  other  words,  for  a  cane 
containing  12  per  cent,  of  sugar,  11.5  per  cent,  were  secured  by  this 
process,  or  95  per  cent,  of  the  total  amount.  On  the  other  handy  calcu- 
lations based  on  weight  and  richness  of  juice  of  diffusion  compared  with 
juice  from  the  mill,  showed  that  only  85  per  cent  of  the  saccharine  mat- 
ter was  recovered.  This  discrepancy  arises  either  from  fault  of  the 
analytical  process  or  from  mistake  in  the  weights  of  cane  used  and 
juiees  obtained.  My  attention  was  not  called  to  this  discrepancy  in 
time  to  investigate  it  and  determine  its  real  origin. 

I  think  it  safer,  therefore,  in  view  of  this  uncertainty,  to  make  the 
lower  results  the  basis  of  any  practical  work.  I  will  give,  however,  a 
sample  of  the  results  obtained  by  analysis : 

100  kiloerams  of  cane  contained  of  Juice kilc^rsms.  80 

Obtained  by  min do 50 

Percent,  obtained  by  mill Tm 

Percent,  of  sngar  obtained  by  mill ...,      G.  6 

Percent,  of  sngar  obtained  by  diffusion {K'> 

Per  cent,  of  sugar  gained  by  dilVusion • 2.U 

Per  cent,  of  sugar  gained  to  total  sugar 24 

Thus,  allowing  a  liberal  loss  of  sugar  in  diffusion  and  taking  a  &ir 
average  result  of  single  milling,  we  Hud  a  gain  of  24  i)er  cent,  in  sugar. 

I  will  compare  this  theoretical  result  with  one  obtiviued  in  actual 
practice : 

EXPERIMENTS  IN  DIFFUSION. 
RUN  OF  KOVBMBER  9,   1883. 

Cane  diffused «. kilograms.      090 

Juice  obtained '. do....  1,210 

Waste  water do....  1,210 

Pulp do....  i.sao 

Sucrose  in  diffusion  juice per  cent.  4.T3 

Other  sugars  in  diffusion  juice do....  2!  12 

Total  sugars  in  diffusion  juice do.,.,  6,'Si 

Total  sugars  obtained kilograms.        9^8& 

Sucrose  mpulp percent-  ,27 

Other  sugars  in  pulp do....  .(16 
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Hucros^  in  wivBte  w«t©r .percent.  .07 

Oilier  sugjirs  in  waste  wfttt'r ...do .07 

Total  sugars  in  pulp  and  waste  \v:\ f '-r do .4^ 

Total  sugars  lost kilograms.  5. 3a 

Total  sugars  in  990  kilograms  of  catir d«> 8f<.  21 

Total  sngai-s  obtained per  cent.  93.97 

Total  sugars  lost do (1. 03 

It  is  thus  seen  that  out  of  KM)  \mrts  of  supir  in  tbe  cane  on  Novem- 
ber 9,  93.97  parts  were  t)btiuued.  Compare  with  this  the  result  of  the 
tbwreticftl  mill- work : 

Weight  of  juice  from  990  k  ilftgrams,  50  per  oent  - .- kilograms .  4U5 

Weight  of  juice  not  obtained do...-  _    38G 

Juice  and  saccharine  matters  extracted per  cent.  57.3 

Total  sugars  in  990  kiloorrams  of  oaue do....  88.21 

Ofwhich  obtained  by  the  mill do....  54.85 

Total  sugars  lost do....  33.36 

Total  sugars  obtained • do....  62.39 

Total  sugars  lost - do---.  37,61 

Total  sngars  lost  by  diffusion do....  6.03 

Net  gain  by  diffusion do..-.  31.58 

It  fippears  from  tbe  data  of  the  analytical  work  that  the  gain  in  sugar 
by  diffusion  over  ordinary  milling  is  from  25  to  30  per  cent.,  and  over 
double  milling  from  15  to  20  per  cent. 

Until  November  14  T  was  unable  to  use  the  small  vacuum-pan  which 
I  had  procured  for  these  experiments,  and  therefore  the  results  in  masse 
cuite  and  sugar  could  not  be  kept  separate. 

On  November  14  I  obtained  the  following  data: 

Diffusion  juice,  Novmbar  14. 

ANALYSES. 

Specific  gravity 1.0406 

Sucrose percent.  6.04 

Other  sugi^FS...,...,^ t do....  2. 16 

Purity - do.-..  67.5 

Total  BoUae---.,  , -. do....  9.05 

MILL  JUICE;  8AMB  CANE  AND  DATE. 

Specific  gr«>vity 1.0()5 

Sucrose percent.    9.95 

Other  sugars do 3.29 

Purity p do 64.4 

Total  solids do 15.13 

MASSE  cuiTK  OBTAINED  (196.4  kilograms), 

Sucrose percent.  52.50 

Other  sugars ..do 20.85 

Weight  of  chips  dittnsed kilogram?..  l,&9i> 

Weight  of  juice  obtained , do 1,1^29 

Weight  of  sucrose  in  nm99e  auite do 103 

Perceqtage  of  fnasa^  euiieto  cane • 12.2ti 

LOSS  OF  SUGAR. 

TUe  pulp  from  the  1,596  kilograms  of  cane  weighed  1,929  kilograms. 
It  contained  .12  per  cent  of  sucrose  and  .06  per  oent.  of  other  sugars. 
Then  1929 x. 0018=3.47  kilograms  of  sugar  lost  in  pulp. 

The  waste  watcT  from  the  above  weighed  1,929  kilograms.  It  con- 
tained .(U  per  cent,  of  sucrose  and  .07  per  cent,  of  other  sugars.  Then 
1929x  .0(K)8=1.54  kilograms  of  sugar  lost  in  waste  water.  Total  loss  in 
both,  3.0  i  kilograms. 

The  masae  cnite  obtained  is  well  crystalized,  but  the  crystals  are  so 
small  mid  the  proportion  of  gum  present  so  groat,  that  I  have  not  been 
able  toi>urge  it  in  the  centrifugal.  I  shall  allow  it  to  stand  for  some 
time  in  a  warm  room  and  make  another  trial. 


Digitized  by  VjOOQIC 


436         BEPORT  OF  THE  COHBOSSIONER  OF  AORICULTITBE. 

Another  trial  was  made  on  Tuesday,  November  20,  of  the  same  kind 
of  cane  as  above  (Link's  Hybrid),  which  had  been  fin^en  on  tiie  preced- 
ing Thursday,  and  left  since  that  time  lying  in  the  yard. 

KUN  OF  NOVKMBBR  20,  1883. 

Chipsdiffiwed 1,447.8 

Juice  obtained 1,738 

Palp  obtained 1,738 

Waate  water  obtained 1,738 

Hemi-flirap  obtained 276.3 

MasaecuiU  157.8 

Andly$e8,  Xavember  20, 1883. 

PER  CSNT.  OF  6UCR08B. 

Percent 

Chipe * 7.68 

Diflfnaion juice - 5.63 

Pulp 0.10 

Wastewater 0.026 

fiemi-tturup .••  28.  d4 

Massecuite 48.83 

PBR  CSNT.  OF  OTHER  SUGARS. 

PeroeoL 

Chips X'M 

DiftuHion  juice    2.50 

Pulp O.OG 

Waste  water 0.0&27 

Seuii-sirup 12. 5(^ 

Masse  ouite , 22.15 

RESULTS. 

Percentage  of  mMsecuite  to  cane  diffused 10.  £> 

Total  weight  sugar  in  diffusion  juice  (l,738x.0813) kilograms..  117.71 

Total  weight  sugar  in  pulp  (1,738X.0016) do 2.77 

Total  weight  sugar  in  wastewater  ( 1,738  x.  00053) do 0.9*^ 

Total  weight  suj^ar  in  cane  (117.71  •4-2.77-f-.02) do 121.40 

Total  loss  in  diffusion do 3.(j9 

Loss  in  diffusion percent..      3.04 

Total  weight  sugar  and  semi-sirup  (276.3 x  .4152) kilograms . .  114. 7:1 

LoHS  during  evaporation  to  semi-sirup  (117.71—114.72) oo 2.1)9 

This  loss  was  due  to  wastage,  scum,  and  especially  to  the  sediment 
and  gum  separated  during  defecation  and  which  could  not  be  filtered. 
Quite  a  quantity  of  the  juice  was  lost  in  this  way. 

MA^B  CUITB. 

Total  weight  iiuMM  cttite kilograms..  157.8 

Total  weight  sugar  in  masse  cuUe  (157.8x.7079) do 112.01 

Loss  in  reduction  from  semi-simp  to  masse  wite  (114.72—112.01 ) do 2. 71 

The  total  loss  of  sugar  during  evaporation  was  2.99+2.71=:5.70  kilo- 
grams, or  nearly  6  per  cent,  of  the  total  weight  of  the  nuuse  cuite. 

This  practic^  result  is  in  harmony  with  the  experience  of  the  best 
sugar  manufiEicturers,  who  always  allow  for  5  per  cent,  loss  in  boiling. 

The  practical  results  of  the  diffusion  process,  in  so  far  as  they  can  be 
determined  by  operations  in  a  small  way,  are  satisfadtory,  and  warrant 
the  trial  of  the  process  on  a  much  larger  scale. 

The  experimental  work  has  given  many  valuable  suggestions  concern- 
ing the  process,  relating  to  time  the  liquid  should  remain  in  each  cell, 
the  temperature  at  which  it  should  be  worked,  and  other  less  important 
matters. 

While  I  do  not  regard  the  few  experiments  of  one  season  as  sufficient 
to  definitely  determine  any  of  the  problems  of  diffusion,  yet  I  may  say 
that  a  few  facts  seem  to  be  sdready  pretty  well  established.    It  must  be 
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remembered,  however,  that  the  data  gathered  from  working  a  model 
cannot  always  be  relied  on  when  the  machine  is  operated  on  a  large 
scale.  Therefore,  many  of  the  results  of  experiment  may  be  materiaUy 
^nmlified  by  large  operations. 

So  far  it  appears  that  the  best  temperature  for  working  lies  between 
40^  and  60^  C.  Below  this  limit  the  sugar  does  not  appear  to  be  well 
extracted;  above  it  the  juice  becomes  colored,  and  the  starch  and  gums 
nipidly  increase. 

The  purity  of  diffusion  juice  obtained  between  the  temperatures  of 
400  2kixd  6(P  is  great,  and  leaves  little  to  be  accomplished  in  the  defecator. 

In  many  of  the  analyses  the  total  solids,  less  ash,  were  but  little 
greater  than, the  total  sugars,  and  this,  too,  with  cane  remarkably  poor 
in  sugar  and  remarkably  rich  in  other  substances. 

The  only  canes  I  had  to  work  by  diffusion  were  of  the  red-top  and 
Links  hybrid  varieties.  The  former  was  deficient  in  sucrose  and  tli^  lat- 
ter rich  in  gums* 

RELATIVE  COST  OP  DIFFUSION  AND  MILLING. 

It  cannot  be  denied  that,  in  a  small  plant,  such  as  the  apparatus  I  used 
for  these  experiments,  the  cost  of  procuring  the  diffusion  juice  is  far 
greater  than  for  juice  from  the  mill.  In  a  large  plant,  however,  work- 
ing from  150  to  300  tons  per  day,  the  difference  in  cost  would  not  be  so 
marked.  Nevertheless  I  think  with  a  diffusion  battery  in  cells  the  cost 
of  working  will  always  be  greater  than  for  a  mill  using  the  same  amount 
of  cane. 

There  is,  however,  a  machine  called  a  ^^  continuous  diffnser,''  which 
removes  this  objection  of  extra  expense.  One  of  the  best  forms  of  con- 
tinuous diffuser  is  the  system  invented  by  Mr.  Perret,  of  France.  In  this 
machine  there  is  a  continuous  transition  of  the  chips,  they  moving  in 
one  direction  and  the  diffusion  liquid  in  the  opposite.  This  device  -is 
said  to  work  excellently  with  beets,  and  there  is  no  reason  why  it  should 
not  do  equally  as  well  with  cane. 

My  experiments  have  been  so  successM  as  to  merit  a  trial  of  diffusion 
on  a  larger  scale.  I  recommend,  therefore,  that  Congress  be  asked  to 
appropriate  a  sufficient  sum  of  money  to  give  this  system  a  thorough 
trial.    I  wHl  allude  to  this  subject  again  in  the  general  summary. 

EXPERIMENTS  WITH  DEFECATION. 

To  remove  from  the  juices  of  sorghum  cane  the  substances  not  sugar 
is  the  second  great  pi*oblem  in  sugar-making.  We  find  in  the  mature 
sorghum  a  plant  nearly  as  rich  in  sucrose  as  the  average  sugar-beet  of 
li^urope,  and  containing  two-thirds  as  much  of  it  as  the  sugar-cane  of  the 
tropics.  Why,  then,  is  the  problem  of  sugar-making  from  it  so  hard, 
and  why  has  so  little  sugar  been  successfully  made?  The  answer  to  this 
question  is  twofold. 

(1)  The  sorghum  cane  contains,  beside  sucrose,  another  sugar  or  other 
sugars,  which  are  not  crystallizable  in  the  ordinary  way.  This  substance 
is  a  x>eculiar  one.  It  is  sweet,  it  has  a  reducing  action  on  certain  metallic 
salts,  notably  those  of  copi)er  and  mercury.  In  these  respects  it  re- 
sembles sucrose  (in  sweetness)  and  dextrose  (glucose)  (in  reducing  effect). 
But  it  differs  from  both  of  these  sugars  and  from  the  invert  sugar  made 
from  sucrose  in  being  optically  inactive,  while  sucrose  and  dextrose  turn 
the  plane  of  polariz^  light  to  the  right  (in  different  degrees),  an<l  in- 
vertose  (at  certcdn  temperature)  to  the  left,  the  "otlier  sugars"  in 
sorghum  do  not  have  any  or  very  little  inftnence  on  it.  To  distinguish 
this  variety  of  sugar  from  the  other  forms  it  might  be  culled  anoptose. 
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Experience  bas  shown  tliat  tbis  snj^ar  acts  on  sncrose  like  many  a 
mineral  substance  and  orgranic  bodies, ».  e.,  it  ptevents  nearly  or  quite 
its  own  weigbt  of  sucrose  from  crystallizing. 

(2)  In  addition  to  this  sugar,  sorghum  juices  contain  a  notable  qnan- 
tity  of  mineral  matter  (ash),  some  stArch,  and  perhaps  traces  of  other 
hydrocarbons,  albuminoid  bodies,  chlorophyl,  acids,  &c.  All  of  these 
bodies  are  active  in  preventing  sucrose  flfom  crystallizing. 

Thus  it  happens  that  the  extraction  of  the  sucrose  from  sorghum  juices 
is  often  difficult  and  sometimes  impossible  by  any  of  the  ordihary 
methods. 

The  object  of  defecating  the  jui<5e  is  to  remove  as  much  of  these  dis- 
turbing sul>stances  as  j  o  ^sible.  Two  reagents  stand  prominently  above 
all  others  whicli  have  b^en  prepared  for  the  purpose.  Tliese  afra  lime 
and  sulphurous  dioxide.  These  two  reagents,  aided  by  heat,  are  capa- 
ble o#  removing  a  groat  deal  of  the  objectionable  matters  prtasent  in 
sorghum  juices.  In  the  work  at  the  large  mill  this  year  these  were  the 
only  <lefccating  reagents  I  used. 

Svlphurotis  acid  is  used  in  two  ways:  (1)  It  is  either  injected  into  the 
juice  (or  in  some  other  way  mixed  with  it),  or  else  (2)  combined  with, 
lime  and  added  in  the  form  of  lime  bisulphite.  The  latter  method  is 
easiest  and  is  the  one  which  I  employed  here.  In  working  the  Indiana 
amber  both  methods  were  combined. 

MIXINO  SULPHUROUS  DIOXIDB  (ACID)  WITH  THB  JUICE. 

(1.)  The  sulphur  is  burned  in  a  suitable  furnace,  and  the  fames  con- 
ducted into  a  box  6  to  8  feet  high.  This  box  has  perforated  shelves. 
The  juice  entering  at  the  top  of  the  box  pours  firom  one  shelf  to  another. 
The  sulphur  fumes  are  drawn  upward  by  a  flue  at  the  top  of  the  box 
and  are  thus  brought  into  intimate  contact  with  the  juice. 

(2.)  The  sulphur  is  burned  as  before,  and  the  fumes  conducted  into  a 
tight  box  furnished  with  a  revolving  paddle.  The  Juice  from  the  mill 
entering  this  box  is  beaten  into  a  spray  and  thus  thoroughly  exposed 
to  the  gas. 

Having  tried  both  the  above  methods  I  much  prefer  the  decoiid  one. 

(3.)  The  fumes  of  the  burning  sulphur  ate  forced,  by  a  pump,  tiirough 
fine  holes  in  the  end  of  the  delivering  tube  (or  in  a  coil),  in  minute 
bubbles,  into  a  tank  containing  the  juice. 

Although  I  have  never  given  this  method  a  practical  trial,  I  am  of 
the  opinion  that  it  is  the  best  of  the  three. 

MANIPULATION. 

Following  is  the  method  of  defecation  which  was  employed  in  the 
mill  work  during  the  present  season : 

The  bijsulphite  of  lime  solution  (specific  gravity  1(P  B.)  was  run  int« 
the  juice  as  it  came  from  the  mill.  The  average  amount  added  was  4 
liters  to  each  20  hectoliters  of  juice  (1  gallon  to  500). 

The  proper  amount  of  juice  having  been  collected  in  the  defecator, 
the  steam  was  turned  on  and  the  temperature  raised  to  60O-70<^  O. 
Cream  of  lime  (specific  gravity  16°  B,)  was  then  added  with  constant 
stirring  until  the  juice  was  exactly  neutral  to  litmus  paper.  The  quan- 
tity of  lime  required  of  course  varied  with  the  quality  of  the  cane.  The 
average  amount  was  a  little  greater  than  quantity  of  bisulphite  uaiHi. 

As  soon  as  the  juice  was  neutral  it  was  rapidly  rateed  to  the  boiling 
point,  but  was  not  allowed  to  boiU  After  five  minutes  the  sonni  was 
removed  and  the  juice  allowed  to  pass  into  the  receiving-tank  below 
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through  bag  filters.    In  tlus  way  a  clear  juice  was  obtained,  of  a  bright 
amber  color  and  of  an  agreeable  taste. 

LIME. 

This  reap^ent,  used  as  above  indicated,  has  a  most  sahitary  effect  on 
tb<"  Jui(*e.  It  (iombines  witb  the  froe  acids  of  the  juice,  forming  mostly 
insohi]»h>  coini)onents,  which  readily  subside  or  are  easily  filtered  oil*; 
it  helps  to  precipitate  and  remove  the  albuminous  substances  present, 
and  ill  other  ways  to  purify  the  juice. 

OTHER  REAGENTH. 

All  cofitly  substances  like  tannin  and  caustic  ])otash,  all  poisonous 
substances  like  lead  and  alum,  I  pass  over  as  being  at  present  inap- 
plicable in  a  practical  way. 

OTHER  EXPERIMENTS  IN  DEFECATION. 

lu  addition  to  the  above  defecations^  made  in  tlie  course  of  manu- 
facture, 1  made  an  extended  series  of  experiments  with  the  method  of 
defecation  used  in  Europe  on  the  juices  of  the  beet.  These  experiments 
were  under  the  immediate  charge  of  an  assistant  who  has  had  large 
experience  in  beet-sugar  factories  in  France. 

The  method  consists  essentially  in  first  adding  a  large  quantity  of 
lime  to  the  juice  and  afterwards  removing  it  by  the  injection  of  carbonic 
acid. 

The  result  of  these  experiments  was  most  flattering.  In  many  cases 
the  coefficient  of  puri^  was  considerably  raised,  and  in  all  cases  the 
<leiecated  juice  was  bright  and  clear,  and  of  a  reddish.yellow  tinge. 
This  coloration  is  due  to  a  slight  decomposing  effect  which  the  lime, 
even  in  the  cold,  has  on  the  anoptose,  forming  with  it  dark  and  bitter 
decomposition  products.  This  deepening  of  color,  howevcir,  does  not 
afiect  the  value  of  the  process  for  sugar-making,  although  it  would  be 
an  objection  if  sirup  alone  was  the  object  of  manufacture. 

A  few  results  will  show  the  workings  of  the  method.  The  analyses 
in  detail  will  appear  in  the  forthcoming  special  report. 

No.  1.  A  mill  juice  with  a  coefficient  of  purity  of  61.60,  after  treat- 
ment, as  indicated  above,  had  this  numl>er  raised  to  69.12.  In  the  same 
juice  the  percentage  of  albuminoids  before  defecation  was  4.22  and 
after  defecation  3.42. 

No.  2.  A  diffusion  juice  before  treatment  had  a  purity  coefficient  of 
59.67  and  after  of  59.79.  In  the  same  juice  the  percentage  of  albuminoids 
before  ti*eatment  was  4.06  and  after  treatment  3.63. 

In  most  cases  the  treatment  oS  the  diffusion  juices  gave  somewliat 
better  results.  In  nearly  all  cases  the  relative  amount  of  anoi>tose 
to  sucrose  was  diminished,  showing  that  a  small  portion  of  it  was  de- 
stroyed by  the  excess  of  lime. 

in  general  I  may  say  that  this  method  of  treatment  succeeds  better 
with  mill  than  with  division  juices,  and  for  the  obvious  reason  that  the 
former  have  more  impurities  that  can  be  removed  by  lime  than  the 
latter. 

GENES AL    CONCLUSIONS. 

fiMAT.T.  MILLS. 

The  prevalent  idea  that  each  farmer  will  become  his  own  sugar-maker, 
and  that  sorghum  cane  is  destined  to  fdrnish  that  supply,  I  do  not 
hesitate  to  pronounce  erroneous.    For  nearly  thirty  years  such  experi- 
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ments  have  been  carried  on  by  farmers  throa^liont  the  middle  and 
northern  parts  of  the  country,  and  yet  no  success  has  attended  them. 
In  many  cases  even  the  simps  made  in  this  small  way  are  far  from  h&iig 
palatable.  They  often  contain  the  acids  and  other  impurities  of  the 
juice,  and  have  an  acrid,  unpleasant  taste.  The  successful  manufacture 
of  sorghum  sugar  presents  greater  diiticulties  than  the  working  of  the 
sugar-beet  In  this  there  is  only  one  sugar,  viz,  sucrose,  and  its  sepa- 
lation  is  not  hindered  and  prevented  by  large  quantities  of  its  uncrys- 
tailizable  kindred.  Three-quarters  of  a  century  have  plactnl  the  maun- 
facture  of  beet-sugar  on  a  paying  basis,  but  have  not  brought  it  to  its 
limits  of  perfection.  The  northern  sugar  industry  in  this  country  is  yet 
in  its  infancy,  and  it  is  not  strange  that  its  methods  are  still  crude  aud 
unsatisfactory.  It  seems  that  the  advocates  of  the  industry  have  often 
had  more  zeal  than  knowledge,  and  I  have  noticed  that  with  increasing 
(experience  the  prophecies  of  experts  have  grown  less  extravagant.  If  the 
success  of  small  mills  has  been  almost  none,  it  does  not  follow  that  that 
of  large  ones  has  been  great.  But  one  thing  the  large  factories  have 
shown,  t.  e.y  that  sugar-cane  can  be  made,  how  profitably  or  unprofit- 
ably  cannot  be  said.  The  factories  at  Bio  Grande,  N.  J.,  Champaign,  HI. 
Sterling  and  Hutchison,  Kans.,  have  made  sugar  this  year  perhaps  in  all 
a  million  pounds.  But  a  million  pounds  is  a  small  contribution  to  the 
sugar  consumption  of  the  country,  and  the  time  appears  still  distant 
when  the  United  States  will  make  its  own  sugar.  Near  large  factories 
farmers  may  make  their  own  sugar  by  raising  a  few  acres  of  cane  and 
exchanging  it  at  the  factory  for  sugar.  Cane  that  will  produce  60  xK)unds 
to  the  ton  ought  to  yield  the  farmer  35  pounds  of  sugar.  The  other  25 
pounds  and  the  molasses  would  pay  for  working,  and  yield,  I  think,  a 
fair  profit.  Under  these  most  favorable  conditions  the  fermer  would  get 
350  pounds  sugar  per  acre.  I  do  not  know  of  any  other  way  in  which 
he  can  get  that  much  sugar  out  of  an  acre  of  sorghum  cane.  I  do  not 
write  in  this  manner  to  discourage  efforts  to  make  sugar  profitably  in  a 
small  way.  If  such  a  method  could  be  devised  it  would  certainly  be  a 
great  advantage  to  our  farmers.  The  cost  of  the  sugar  for  a  farmer's 
family  is  one  of  the  chief  ezi>enses  of  the  household,  and  often  takes  so 
much  of  his  available  cash  that  he  finds  it  difficult  to  raise  money  to  pay 
liis  taxes. 

If  large  factories  are  started  throughout  the  country,  the  farmer  may 
find  it  profitable  to  cul  tivate  cane  and  sell  it  to  the  manufacturer.  What 
price  should  be  paid  for  canes,  and  how  their  value  should  be  determined, 
are  questions  which  the  ordinary  experience  of  commerce  will  answer. 
The  whole  question  is  yet  auhjudicej  and  only  ignorance  or  egotism  could 
be  pardoned  for  answering  it  either  for  the  present  or  the  future.  The 
small  sorghum  factories,  with  their  crude  sheds  and  mills,  and  often 
cruder  methods  of  concentration,  will  continue  to  dot  the  landscape  of 
the  central  and  northern  belt  of  States,  and  the  products  of  these  estab- 
lishments,  when  made  by  intelligent  direction,  will  continue  to  be  valu- 
able. 

LASOE  PACTORIES. 

The  chemist  and  the  skilled  laborer  are  the  Moses  and  Aaron  who  are 
to  conduct  the  sorghum  hosts  out  of  the  wilderness,  whero  it  seems  they 
are  to  wander  for  forty  years.  Only  the  large  establishments  can  with 
economy  employ  them.  It  requires  as  much  chemical  science  and  as 
much  skilled  labor  to  work  one  ton  of  cane  into  sugar  as  it  does  a  thou- 
sand. Moreover,  sugar  machinery  is  expensive.  The  boilers  and  engines 
must  be  large  and  of  the  best  quality.    The  mills  and  difinsers  are  heavy 
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and  expensive.  Then  come  the  open  evaporators,  the  doable  and  triple 
effect  and  strike-vacnom  pans,  with  their  pomps  and  appurtenances. 
Then  the  sugar  wagons  and  centrifugals  are  not  to  be  forgotten.  If 
animal  char  is  employed  it  requires  additional  and  expensive  apparatus. 
Counting  every  expense,  except  the  cost  of  land,  the  capital  required  to 
work  ten  thousand  tons  of  cane  i)er  season  will  not  fall  much  short  of 
$75,000,  and  may  exceed  that  sum  if  strong,  permanent  buildings  are 
erected. 

WILL  IT  pay! 

Few  persons  are  willing  to  engage  in  the  sorghum  business  from  mere 
sentiment.  Those  who  go  into  the  business  have  a  reasonable  hope  of 
success.  The  question,  "Has  it  paid?"  can  almost  be  answered  in  the 
negative.  It  is  true  that  some  small  profits  have  been  made  in  the 
manufacture  of  sugar,  but  the  business  is  too  young  to  be  pronounced 
absolutely  profitable.  After  carefully  considering  all  the  testimony 
accessible,  I  do  not  hesitate  to  say  that  there  is  considerable  risk  of  loss 
in  sorghum-sugar  factory  investments  as  the  business  is  now  carried  on. 
The  present  process  is  a  wasteful  one.  This  waste  occurs  everywhere 
in  milling.  It  is  also  found  in  the  scums  and  sediments,  in  the  seed  and 
bagasse.  At  Eio  Grande,  however,  the  scums  and  sediments  are  pre- 
served and  used  for  manure.  They  make  a  fertilizer  that  is  but  little 
inferior  to  guano.  The  bagasse  is  put  into  the  pig  pens,  where  it  is 
soon  transformed  into  a  valuable  manure.  The  se^  is  carefully  pre- 
served and  fed  to  the  hogs.  In  many  other  places  the  scums  and  sedi- 
ments are  largely  allowed  to  run  to  waste  or  given  away,  the  bagasse 
is  burned,  and  the  seed  allowed  to  rot  in  the  field.  All  these  little  leaks 
together  make  quite  a  loss.  It  is  certainly  wasteful  to  burn  the  bagasse. 
At  Champaign,  lU.,  where  they  have  the  best  bagasse  furnace  in  the 
north,  Professor  Weber  told  me  t^at  they  did  not  save  more  than  25 
per  cent,  of  coal.  The  bagasse,  if  not  used  for  a  manure,  ^ill  make  a 
good  quality  of  paper. 

I  have  this  year  made,  in  a  small  way,  from  diffusion  chips,  a  most 
excellent  article  of  paper  pulp,  nearly  white,  and  quite  tough.  I  think 
it  would  make  a  fair  article  of  print  paper.  When  experience  has 
taught  us  to  save  all  that  is  now  wasted,  and  diffusion  has  succeeded 
in  extracting  practically  all  the  sugar,  I  think  we  may  safely  say  that 
the  business  will  pay. 

In  conformity  with  the  instructions  you  gave  me  at  the  beginning  of 
the  work  this  year,  I  have  sought  to  be  simply  an  investigator.  I 
desire  that  all  who  study  the  general  results  obtained  shall  jndge  them 
without  bias.  I;k  is  easy  for  &e  enthusiastic  advocate  to  find  encour- 
agement in  the  most  disheartening  facts,  while  the  prejudiced  opponent 
can  see  nothing  hopeful  in  the  most  flattering  results. 

MOLASSES. 

There  is  still  another  factor  in  the  sorghum  problem  which  must  not 
1)0  left  without  attention.  If  the  production  of  sugar  from  sorghum 
should  prove  profitable,  it  is  certain  that  the  industry  will  rapidly 
spread,  and  the  production  of  sugar  increase  until  it  equals  the  demand 
of  the  country.  The  history  of  the  progress  of  the  beet-sugar  indus- 
try in  France  and  Oermany  teaches  us  that  this  will  be  the  event 
wliich  is  certain  to  occur.  When  this  happens  the  product  of  molasses 
will  be  ernormous,  far  greater  than  the  demand  of  ordinary  consumption 
will  dispose  of.  On  at^couiit  of  the  large  percentage  of  uucrystallizabie 
sugar  which  the  sorghum  juices  now  contain,  the  yield  of  molasses  in 
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the  manufacture  will  be  fur  greater  than  witli  the  cane  of  the  tropics 
or  the  beet  of  the  temperate  zones. 

As  I  have  already  shown,  the  proportion  of  nncrystalllzable  to  crys- 
tallizable  sugar  in  the  sorghum  sap  is  about  one  to  three.  Tills  sugar 
[)rovents  nearly  an  equal  weiglit  of  sucrose  firoin  crystallizing.  By  the 
methoils  in  use  at  tlie  present  time  a  .viekl  in  dry  sugar  of  one-third  of 
the  total  sucrose  present  in  the  juice  is  an  exceedingly  gratifying  one^ 
It  follows,  therefore,  that  the  weight  of  molasses  produced  (inclading 
the  water)  will  remain  four  times  that  of  the  sugar  in  the  most  favor- 
able of  the  present  circumstances.  It  is  idle  to  supi>ose  that  such 
quantities  of  molasses  can  find  their  use  in  culinary  economy.  The 
only  remaining  uses  to  which  the  molasses  can  l)e  put  are  food  for 
animals  and  distillation.  There  is  little  doubt  but  that  the  convei-sioii 
of  the  sngars  in  the  molasses  into  alcohol  Mill  prove  far  more  iirofttable 
than  feeding  them  to  stock. 

I  have  made,  in  illustration  of  this  opinion,  some  very  fair  samples 
of  alcohol  and  rum,  and  the  suc<^ess  which  has  attended  these  exp)eri- 
ments  is  sufficient  to  justify  the  conclusion  that  a  much  greater  in- 
crease in  sorghum  production  throughout  the  country  will  result  in  the 
use  of  the  molasses  on  a  large  scale  i\s  a  source  of  alcohol  and  nun. 

PRODUCT  OF  ALCOHOL. 

I  will  give  an  illustration  to  show  the  theoretical  yield  of  alcohol  iu 
order  to  furnish  data  for  calculations  of  the  yield  ou  a  large  scale. 

Molasses,  after  the  second  or  third  crystallization,  contains  about 
32  per  cent,  each  of  sucrose  and  non-sucrose,  in  all  64  i)er  oent^  of  fer- 
mentable matter.  Under  favorable  conditions  the  sugar  present  will 
yield  40  per  cent  of  its  weight  as  alcohol,  or  25  per  cent  of  the  weight 
of  molasses.  One  gallon  of  molasses,  therefore,  weighing  11  poands, 
would  give  2.75  pounds  absolute  alcohol,  3.03  pounds,  90  percent-, 
alcohol,  and  5.5  pounds  whisky  or  rum.  Tlius  each  gallon  of  molasses 
would  give  nearly  half  a  gallon  of  commercial  alcohol  and  two*thirds  of 
a  gallon  of  whisky  or  rum. 

AIM  OF  FUTURE  EXPERIMENTS. 

The  results  of  the  experiments  made  this  year  by  this  division  and 
of  the  practical  work  of  the  factory  at  liio  Grande  during  the  past 
three  jears,  and  of  the  factory  at  Champaign  for  two  years,  and  of  the 
experiments  made  prior  to  these  by  the  Illinois  Industrial  University, 
and  by  the  Wisconsin  Agricultural  College,  have  definitely  answered 
the  question  "  Can  sugar  be  made  fi'om  sorghum  V  in  the  affirmative. 
The  prosecution  of  further  experiments,  therefore,  in  this  direction 
would  be  a  useless  expenditure  of  time  and  money.  I  therefore  recom- 
mend that  they  be  discontinued. 

But  there  are  other  questions  of  equal  importance  which  have  not 
be^n  answered,  and  which  fall  properly  within  the  field  of  experin^entul 
investigation. 

'^  now  TO  OBTAIN  THE  MAXIMUM  YIELD  OP  StTGAR  FROM  THE  CANE  f 

The  experimental  trial  of  diffusion  during  the  past  season  has  shown 
how  this  question  will  probably  be  answw:«d.  It  is  now  the  daty  of  this 
division  to  undertake  a  field  experiment  on  a  scale  large  enough  to  fur- 
nish data  for  manufacturing  purposes.  The  cost  of  land  ami  labor  isso 
very  great  in  the  vicinity  of  Washington,  and  tJie  quality  of  the  land  ifi 
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SO  poor,  that  it  ^11  be  impossible  to  make  a  fair  experintent  here.  I 
recottimend,  therefoi*e,  that  you  select  some  favorable  lot'alit}'  in  a  good 
agMcultuml  region  'Where  the  cane  can  be  grown  and  labor  secured  on 
stfictly  busiuess  J)rinciples.  Some  parts  of  IVfaryland  or  IS^ew  Jersey 
ate  suitable  for  this  purp68e,but  I  think  better  results  could  be  secure^l 
in  North  Carolina,  Southern  Indiana,  or  Illinois,  Missotni,  or  Kansas. 
A  diffusion  battery  or  continuous  diliuser  would  cost  $8,000,  and  the 
other  machinery  $25,000. 

My  experiments  have  already  shown  that  the  yield  of  sugar  is  in- 
creased fiilly  20  per  cent,  by  diffhsioii.  If  this  increase  continues  on  a 
lai^e  scale  (and  there  is  no  reasonable  doubt  of  this),  it  would  be  a  con- 
tribtitioli  to  the  cause  of  agriculture  in  our  country  which  would  save  an- 
nually enough  to  pay  many  times  the  cost  of  the  experiment.  Such  ma- 
chinery, too,  is  valuable  after  the  official  use  has  ceased  and  would  bring 
back  into  the  Treasury  a  large  part  of  its  original  cost.  The  money  for 
such  a  practical  work  Should  be  made  immediately  available,  if  anything 
is  to  be  accomplished  during  the  coining  year.  The  customs  receipts 
frotn  sugar  alone  for  half  a  day  would  afford  ample  funds  to  caiTy  out 
this  work.  Certainly  any  reasonable  appropriation  looking  to  the  pro- 
duction of  our  own  sugar  is  one  which  should  meet  with  the  hearty 
approbation  of  Congress. 

exp£:biments  in  oultiyation. 

Equally  as  important  as  the  above  is  the  question,  "  What  parts  oftlie 
country  are  most  favorable  to  the  growth  of  sugar-producing  plants?^  With 
the  tropical  cane  this  question  is  akeady  answered.  But  with  sorghum 
and  the  sugar-beet  it  is  still  undecided.  Only  systematic  experiments, 
conducted  under  the  direction  of  the  Department  of  Agriculture,  can 
give  a  satisfactory  answer. 

Following  are  the  points  which  take  precedence  in  the  investigation : 

1.  Kind  of  climatic  conditions. 

2.  Kind  of  soil. 

3.  Kind  of  fertilizers. 

4.  Varieties  of  cane  or  beet. 

5.  Effect  on  soil. 

I  recommend  that  you  make  arrangements  with  the  agiicultural  col- 
lege of  each  State,  or  other  reliable  institution  or  citizen,  to  carry  on 
experiments  in  the  directions  indicated  above.  For  this  purpose  it  will 
be  necessary  for  Congress  to  make  an  appropriation  of  $1,000,  or  other 
sufficient  amount,  to  be  paid  by  you  to  the  proper  authorities  of  each 
State  or  private  institution  undertaking  the  work. 

At  first  experiments  should  be  undertaken  with  a  few  kinds  of  the 
best  approved  varieties  of  the  beet  and  cane.  Two  acres  of  land  will 
be  enough  for  each  State.  This  should  be  divided  into  ten  plats.  Five 
of  these  should  be  planted  with  sorghum,  four  with  beets,  and  orte  with 
Indian  com.  The  yield  of  com  will  serve  a«  a  measure  to  determine 
the  productiveness  of  the  soil  and  character  of  the  season.  AnalysevS 
(unifotmly  carried  on)  should  be  made  of  the  soil,  fertilizers,  and 
products. 

In  the  fall  (or  spring  following),  after  the  analyses  are  completed,  the 
whole  number  of  plats  should  be  planted  in  wheat  of  a  kind  suitable  to 
the  locality.  Tlie  yield  of  wheat  will  be  a  measure  of  the  comiwraHve 
effects  of  the  different  products  on  the  fertility  of  the  soil. 

Such  a  series  of  experiments  carried  on  under  imiform  con<litioiis  ov«»r 
the  whole  country  would  do  more  in  five  years  to  determine  these  great 
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agricultural  problems  than  fifty  years  of  spasmodic  and  difrjointed  work 
could  accomplish.  I  have  only  mentioned  here  the  outlines  of  the  future 
scope  of  the  experiments  in  sugar  culture,  experiments  in  which  every 
part  of  the  country  will  take  a  part  and  feel  an  interest  K  they  be- 
come authorized  by  law,  it  will  be  easy  to  systematize  and  formulate 
all  the  details  of  the  operations  to  be  carried  on. 

IMPROVEMENT  OF  SEED. 

Much  of  the  success  of  the  beet-sugar  industry  of  Europe  has  been 
due  to  a  wise  selection  and  improvement  of  the  seed,  by  which  the  sugar 
contents  of  the  beet,  in  some  instances,  has  been  nearly  doubled.  There 
is  no  reason  to  doubt  that  a  similar  improvement  (but  not,  perhaps,  to 
the  same  extent)  could  be  made  in  northern  cane.  Such  an  improve- 
ment station  could  be  established  at  small  cost ;  but,  to  be  effective, 
must  be  continued  through  a  series  of  years.  The  seed  of  those  canes 
showing  the  highest  sugar  content  should  be  planted  and  the  selection 
continued  until  a  maximum  of  sugar  is  obtained.  If  in  this  way  a  vari- 
ety of  cane  coidd  be  i>roduced  which  would  give  an  average  result  in 
analysis  of  only  2  per  cent,  unerystallizable  sugar  and  10  per  cent,  of 
sucrose,  it  would  prove  of  the  greatest  value  to  the  country. 

I  cannot  conclude  this  summary  of  the  season's  work  without  tiiauk- 
ing  my  assistants  for  the  industry  which  they  have  shown  in  acoom- 
plishing  a  vast  amount  of  work,  and  you  for  the  generous  manneir  in 
which  you  placed  every  possible  help  at  my  disposal  which  could  assist 
in  making  the  work  of  the  division  successfuL 
Respectfully, 

H.  W.  WILEY, 

Chemist 

Hon.  George  B.  Lorinq, 

Commissioner  of  Agriculture. 

November  23, 1883. 


FORESTRY  DIVISION. 

Sir  :  I  have  the  honor  herewith  to  report  the  work  of  this  Division 
for  the  current  year. 

To  deal  with  any  subject  successfully  an  accurate  knowledge  of  the 
facts  relating  to  it  is  necessary.  The  subject  of  Forestry  in  our  country 
opens  a  very  wide  field  of  inquiry,  embracing  many  particulars.  It  in- 
volves the  ascertainment,  not  only  of  the  actual  amount  of  forest-cov- 
ered land  in  our  extensive  domain,  but  its  relative  distribution  in  the 
different  sections  of  the  country.  It  requires  a  knowledge  of  tiie  kinds 
of  trees  which  constitute  the  forests,  the  density  of  their  growth,  and 
the  uses  for  which  the  trees  are  adapted.  It  calls  for  the  study  of  the 
geological  and  climatic  conditions  of  the  country  as  related  to  the  growth 
of  forests.  It  necessitates  investigation  as  to  the  actual  condition  of 
the  forests,  the  rate  of  their  increase  or  diminution,  and  the  causes  of 
the  same.  It  leads  to  investigations  of  trades  and  manufactures  based 
upon  the  products  of  the  forest.  In  foct  there  is  hardly  any  limit  to  the 
inquiries  which  arise  in  connection  with  this  subject. 

in  previous  years  the  Department  has  secured  valuable  informa- 
tion in  regard  to  the  production  and  consumption  of  lumber,  aud  oi 
bark  used  for  tanning  purposes.     It  has  also  made  ext/ensive  inquiries 
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in  regard  to  forest  flres,  the  result  of  which,  published  in  the  last  annual 
report  of  the  Department,  furnishes  a  body  of  information  on  this  im- 
portant subject  nowhere  else  to  be  found. 

OONSTJMPTION  OF  WOOD  FOE  RAILROAD  CONSTRUCTION. 

Since  that  report  was  made  a  large  number  of  circulars  have  been  ad- 
dressed to  the  various  railroad  companies  of  the  country,  numbering 
nearly  300,  for  the  purpose  of  ascertaining  the  extent  to  which  the  for- 
ests are  drawn  upon  in  the  construction  of  the  roads,  the  kinds  of  trees 
used  for  railroad  ties,  the  duration  of  different  kinds  of  timber  used  for 
this  purpose,  the  means  taken  to  increase  their  durability,  and  other 
facts  related  to  the  subject. 

Beports  have  been  received  from  companies  owning  or  managing 
70,8^  miles  of  road,  or  about  63  per  cent,  of  the  whole.  Assuming  the 
present  length  of  railroad  track  to  be  112,000  miles,  the  average  dis- 
tance apart  at  which  ties  are  placed  is  3  feet,  requiring  2,640  ties  for 
each  mile,  or  for  the  existing  length  of  roads  295,680,000.  The  rail- 
road companies  almost  invariably  require,  in  building  and  maint>aining 
their  tracks^  young  and  growing  trees,  such  as  are  large  enough  only  to 
make  one  tie  for  each  cut.  Trees  of  this  size  will  not  average  more 
than  two  cuts  each.  Consequently  the  construction  of  our  existing  roads 
has  taken  147,840,000  trees.  Our  woodlands,  as  they  are,  will  not  fur- 
nish more  than  100  ties  to  the  acre.  Our  roads,  therefore,  have  taken 
the  trees  growing  on  2,966,800  acres  of  ground,  or  a  tract  of  land  nearly 
as  large  as  the  State  of  Connecticut. 

The  average  duration  of  ties,  as  given  by  the  returns,  is  seven  years. 
To  maintain  the  roads,  therefore,  one-seventh  of  the  original  number  of 
ties  must  be  supplied  every  year,  or  42,240,000,  or  the  product  of  422,400 
acres.  In  determining  the  actual  demand  of  the  railroad  companies 
upon  the  forests  for  construction  purposes  no  account  has  been  mad(i  of 
the  annual  increase  of  the  roads.  It  ought,  also,  to  be  considered  that 
the  roads  take  the  trees  just  at  the  x)eriod  when  they  are  about  to  make 
their  most  valuable  growth,  as  it  is  well  known  that  most  trees  after 
the  age  of  thirty  years  make  a  much  greater  proportionate  growth  from 
year  to  year  than  in  their  earlier  stage,  and  their  wood  becomes  aliso 
more  valuable  for  most  purposes.  For  instance,  a  tree  measuring  IG 
inches  in  diameter  will  produce  double  the  amount  of  sawed  lumber 
tiiat  can  be  cut  from  a  tree  mi^asuring  12  inches. 

The  annual  revenue  from-  the  growth  of  an  oak  tree  of  the  species 
commonly  used  in  ship-building  has  been  very  carefully  determined 
from  the  mean  of  a  great  many  records  in  France,  and  is  as  follows : 

FraDOS.  Ceiitinie«t. 

Tree   SOyearsold perannnm..         0  10 

Tree  100  years  old do 0  80 

Tree  150  yeai-s  old ^ ..do 2  00 

Tree  200  years  old do 4  00 

The  consumption  of  our  forests  in  railway  constraction  is  seen,  there- 
fore, to  be  even  greater  than  the  figures  indicate,  and  very  wasteful. 

Assuming  that  it  will  usually  require  thirty  years  lor  trees  to  gi'ow 
to  the  size  requisite  for  furnishing  ties,  in  order  to  keep  up  the  supply 
for  the  existing  roads  there  will  te  needed  thirty  times  the  area  which 
is  necessary  for  the  supply  in  any  particular  year,  or  12,672,000  acres, 
an  area  somewhat  larger  than  that  of  the  States  of  New  Hampshire 
and  Vermont.  These  comparisons  show  in  an  impressive  view  the  pres- 
ent demands  of  our  railroads  upon  the  forests  for  their  construction, 
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but  with  the  annual  increase  of  the  roads  this  demand  will  be  increased. 
Many  of  the  roads  are  also  making  a  far  greater  demand  upon  the  for- 
osts  for  fuel  than  they  are  for  ties.  The  railroads  of  the  Sonth  use  wood 
almost  wholly  for  this  purpose.  We  have  no  statistics  as  yet  in  regard 
to  the  amount  of  wood  tbus  consumed.  An  estimate  for  the  single 
State  of  North  Carolina  puts  the  consumption  at  250,000  cords  annually. 
But  if  we  take  this  into  account  and  also  the  amount  of  lumber  neoes* 
sarily  used  in  the  confitniction  of  cars,  we  cannot  fail  to  see  that  the 
railroads  are  making  very  great  demands  ui)on  onr  forests,  and  that 
these  demands  are  enlarging  every  year. 

DESIRABLE  TREES   FOR    PRAIRIE    STATES— CAUSES    OF    FAXL.URB  IN 

PLANTING. 

The  rapidity  with  which  settlers  have  poured  into  the  so-called  pniirie 
States  within  the  last  few  years,  and  the  great  destitution  of  trees  which 
characterizes  tliose  States,  has  given  the  subject  of  forestry  in  connec- 
tion with  that  region  peculiar  importance,  and  a  peculiar  claim  upon 
the  attention  of  the  Government.  Accordingly,  circulars  have  been  pre- 
pared and  sent  to  trustworthy  persons  in  those  States,  asking  the  fol- 
lowing questions : 

1.  What  kind  of  trees,  in  the  order  of  preference,  have  been  found  to  rtqw  8II0G«»- 
fuUy  in  yonr  township?  Note  any  particular  facte  as  to  spring  or  fall  planting  or 
sowing,  the  situations  most  favorable  for  growth,  or  any  other  iact«  of  interest. 

2.  What  kinds  of  tre«ii  have  been  tried  and  have  not  proved  sncoeesM  f 

3.  What  ii^uries  have  been  noticed  to  oociir  from  insecta  or  other  oaaaest 

4.  What  other  difficulties  have  been  noticed  in  attempts  at  tree-planting  T 

5.  Give  general  remarks  upon  the  collection  and  preservation  of  8Qe<&  or  young 
plants,  their  planting  and  management,  the  kinds  that  promise  to  be  the  moat  profit- 
able for  onltivation,  the  preparation  of  the  soil,  intervals  between  trees,  and  otiier 
subjects  of  interest. 

During  the  year  two  thousand  or  more  replies  to  these  cireulars  have 
been  received.  These  have  been  compared  with  each  other,  classified  by 
States  and  counties,  and  reduced  to  tabnlar  fbrm  so  as  to  be  available 
for  easy  reference.  In  attempting  to  make  these  reports  of  practical 
value  to  those  who  are  proposing  to  plant,  a  difficulty  arises  on  account 
of  the  different  bases  of  judgment  assumed  by  the  persons  making  the 
repoils.  For  instance,  in  endeavoring  to  ascertain  what  trees  have  been 
grown  su(;ces8fully  in  any  given  county  and  the  order  of  preference,  it 
was  found  that  the  standard  of  judgment  with  some  was  rapidity  of 
growth,  while  with  others  it  was  value  for  timber.  Allowance  had  to  be 
made  for  such  differences  of  judgment  on  the  part  of  those  reporting. 
IMaking  proi>er  allowance  on  this  account,  the  tables  api^ended  to  this 
re])ort  will  show  at  a  glance,  for  any  portion  of  the  prairie  States,  not 
less  than  a  county  in  extent,  what  trees  are  most  desirable  for  the  planter 
in  that  particular  locality,  and  what  are  the  chief  difficulties  to  be  en- 
count^ered  by  him.  It  is  hardly  necessary  to  say  that  the  reports  from 
the  older  States  are  the  most  valnable  and  trustworthy,  because  there 
has  been  a  longer  experience  in  tree-planting  in  those  States,  and  more 
oi>portunity  to  observe  the  results  than  in  those  in  which  tree-planting 
has,  so  to  speak,  but  just  begun. 

It  will  be  seen  also  that  a  comparison  of  the  various  tables  is  necessary 
in  order  to  arrive  at  trustworthy  conclusions  as  to  the  feujts  of  the  case. 
A  particular  tree  may  bo  reported  as  having  failed  In  some  section. 
But,  on  examination,  it  may  be  found  that  the  report  of  failure  has  been 
made  by  only  one  person,  while,  on  turning  to  the  records  of  snccessf^il 
cultivation,  it  may  be  found  that  several  i)erson8  here  make  a  fevonible 
report.    To  facilitate  such  a  oomimrison  of  the  returns,  the  number  sent 
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in  from  each  county  is  noted  in  the  margin.  It  will  be  noticed  that 
among  the  difficulties  encountered^  or  uic  hindrances  ta  successful 
plantmg,  most  frequent  mention  is  made  of  carelessness  or  neglect  in 
planting  or  subsequent  cul ti vation .  Climate,  or  the  character  of  trees,  is 
not  so  much  in  the  way  of  successful  tree-planting  as  the  ignorance  or 
neglect  of  the  planter. 

But,  after  all,  we  have  attained  as  yet  only  approximations  towards 
the  truth.  So  many  things  have  a  bearing  upon  success  in  planting, 
such  as  the  geological  character  of  the  soil,  its  exposure  to  sun  and 
wind,  its  geographical  situation,  the  amount  and  distribution  of  rain- 
fall, the  means  and  extremes  of  temperature,  &c.;  and  then  the  con- 
dition of  the  tree  at  the  time  of  planting ;  its  age,  the  soil  from  which 
it  has  been  taken,  the  process  of  planting,  the  after  care,  the  character 
of  the  season,  and  atmospheric  conditions  to  which  the  tree  is  subjected 
soon  after  being  planted — all  these  things  have  much  to  do  in  determin- 
ing whether  the  planting  of  a  given  tree  or  collection  of  trees  shall  be 
attended  with  success  or  prove  only  a  failure.  It  will  be  only  after  the 
experiments  of  subsequent  years  shall  have  given  us  a  wider  range  of 
facts  from  which  to  deduce  our  conclusions  that  we  shall  be  able  to 
decide  with  confidence  what  trees  are  best  adapted  to  any  particular 
location.  The  information  already  attained,  however,  is  valuable.  We 
have  ascertained  where  some  trees  will  thrive  and  where  they  will  not. 
We  know  enough  to  encourage  us  in  the  work  of  tree-planting.  With 
the  knowledge  we  have  we  can  reach  valuable,  if  not  the  best,  results. 
And  as  we^continue  to  engage  in  planting  we  shall  be  constantly  add- 
ing to  our  store  of  facts  and  getting  the  means  of  securing  from  year  to 
year  a  larger  measure  of  success.  It  will  be  the  legitimate  office  of  the 
Department  to  gather  up  the  facts  from  the  wide  field  of  experiment, 
as  experiment  goes  on,  and,  by  publishing  them  from  time  to  time,  ex- 
tend the  benefit  of  them  as  far  as  x>os8ible.  It  will  not  only  record  the 
experience  of  different  workers  throughout  our  own  country,  but  gather 
lessons  from  what  is  doing  and  has  been  done  in  other  and  older  coun- 
tries, and  make  their  experience  also  tributary  to  our  own  success. 

SPBGIAlr  AGENTS. 

In  addition  to  the  distribution  of  circulai'S  already  referred  to,  in  the 
month  of  May  last  four  special  agents  were  appointed  by  the  Depart- 
ment for  the  purpose  of  examining  and  reporting  upon  the  condition  of 
the  forests,  timber  culture,  &c.,  throughout  the  country.  Oneof  these — 
Dr.  John  A.  Warder,  of  Ohio,  so  long  and  well  known  tor  his  scientific  and 
])ractical  knowledge  of  trees,  and  for  his  zeal  in  promoting  their  culti- 
vation— was  in  sqch  teeble  health  at  the  time  oi  his  appointment  that  he 
was  unable  to  enter  upon  the  discharge  of  the  duties  of  his  office.  His 
health  continued  to  decline,  and  his  death  took  place  in  midsummer. 
The  portion  of  country  assigned  to  him  for  investigation  hiis  since  been 
divided  among  the  other  agents.  It  could  not  be  expected  that  three 
or  four  men  would  be  able  to  make  any  other  than  a  most  cursory  inves- 
tigation of  the  wide  field  assigned  them,  within  the  brief  time  that  has 
elapsed  since  their  appointment,  or  make  any  other  than  the  most  gen- 
eral report.  The  examinations  made  by  the  few  agents  in  the  field, 
however,  have  not  been  without  valuable  results  akeady.  The  Hon. 
li.  W,  Furnas,  reporting  from  the  Pacific  coast  and  the  Rocky  Mountain 
range,  shows  that  the  consumption  of  the  forests  in  the  manufacture  of 
lumber  is  rapidly  increasing,  while  their  destruction  by  fire  is  both  reck- 
less and  alarming. 
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lu  GalifotDia,  poorly  sapplied  with  timber  at  the  best,  the  forests  are 
being  destroyed  with  fearful  rapidity.  Governor  Fornas  gives  the 
amount  of  lumber  consumed  and  handled  at  San  Francisoo  alone  during 
the  year  1882  as  2,500,000,000  feet,  which  is  a  great  advance  upon  tl^ 
consumption  of  1880,  as  reported  by  the  census  taken  that  year.  These 
figures  do  not  represent  with  ik^curacy,  indeed,  and  by  no  means  with 
completeness,  the  consumption  of  the  forests  of  California,  as  a  consider- 
able portion  of  the  lumber  handled  in  the  San  Francisco  market  is  the 
product  of  more  northern  forests.  Los  Angeles  received  between  January 
and  June,  1882, 85,000,000  feet  of  lumber,  and  from  the  same  sources  from 
wliich  the  market  of  San  Francisco  was  supplied.  The  redwood  is  the 
principal  lumber  tree  of  California,  and  Mr.  Furnas  estimates  the  amount 
remaining  uncut,  notwithstanding  the  large  amount  cut  in  the  two  last 
years,  as  the  same  that  was  rex)orted  by  the  census  of  1880,  as  since 
that  report  was  made  some  new  sources  of  lumber  supply  have  been 
discovered.    The  estimated  existing  supply  is  26,825,000,000  feet. 

The  redwood  is  peculiar  among  coniferous  trees,  a^s  it  sends  up  shoots 
from  the  stump  when  cut.  With  proper  care,  therefore,  this  most 
valucible  tree  of  the  Pacilic  slope  might  be  maintained  throughout  all 
that  coast  region,  which  seems  to  be  its  native  place.  California  has 
uo  mine  of  wealth  equal  to  this  in  value,  and  every  consideration  urges 
tliat  State  to  take  the  most  efficient  measures  to  preserve  this  most 
precious  of  her  treasures.  But  hitherto  she  has  sacrificed  her  forests 
to  an  alarming  extent.  Scantily  provided  with  trees  at  the  best,  her 
forest  area  is  now  reduced  by  one-quarter,  if  not  more,  fix>m  what  it  was 
when  that  State  became  a  part  of  the  United  States. 

The  introduction  into  Southern  California  of  the  Eucalyptus,  or 
Australian  blue-gum  tree,  promises  to  be  of  great  advantage,  as  by  its 
rapidity  of  growth,  equaled  perhaps  by  that  of  no  other  tree,  it  fur- 
nishes the  means  of  soon  clothing  with  forests  the  almost  treeless  surface 
of  large  portions  of  that  region. 

Oregon  and  Washington  Territory  are  heavily  timbered.  But  a  large 
consumption  of  the  forests,  especially  in  Washington  Territory,  is  al- 
ready taking  place  through  the  activity  of  the  lumbermen,  who,  with 
the  opening  of  the  Northern  Pacific  Railroad,  are  transferring  their 
operations  from  the  nearly  exhausted  pineries  of  the  lakes  and  3ie  Up- 
l>er  Mississippi  lo  the  fir  forests  beyond  the  Eocky  Mountains.  The 
whole  western  coast  of  the  American  continent  and  the  eastern  coast 
of  the  Asiatic  offer  a  limitless  market  for  the  lumber  of  the  Pnget 
Sound  region,  and  the  lumbermen  seem  eager  to  reap  the  offered  har- 
vest. But  worse  than  the  threatened  consumption  of  the  great  forests 
of  the  Pacific  slope  of  the  Northwest  by  the  lumbermen,  is  that  of  the 
forest  fires.  These  Mr.  Furnas  characterizes  as  "  simply  fearful— crim- 
inal." 

BNCOURAGEMBNT  FOR  PLANTING  ON  THE  TREELESS  PLAINS. 

Mr.  Furnas  makes  an  encouraging  report  in  regard  to  ttie  success  of 
planting  on  the  comparatively  treeless  plains  of  Nebraska,  When  the 
Indian  title  to  that  i)ortion  of  our  country  was  extinguished,  in  1854,  it 
was  supposed  to  be  a  timberless  region.  Along  the  valley  of  the  Mis- 
»ouri  Kiver,  however,  which  skirts  the  eastern  border  of  the  State,  there 
was  a  narrow  strip  of  valuable  and  well-matured  trees,  oaks,  black  wal- 
nuts, ashes,  elms,  hackberry,  red  cedar,  honey  locust,  sycamore,  soft 
maple,  box-elder,  willows,  and  cottonwood,  the  latter  being  the  predomi- 
nant tree.    In  the  valleys  of  the  Platte  and  other  streams  was  found  a 
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smaller  and  more  recent  growth  of  the  same  varietiesy  with  the  addition 
of  hickories,  lindens,  the  Kentucky  coffee-tree,  the  buckeye,  and  others 
of  less  imx)ortance.  In  the  northwestern  portion  of  the  State  a  growth 
of  white  pine  was  found  of  sufficient  size  to  be  used  for  lumber,  but  too 
young  and  immature  to  be  of  much  value.  After  a  time  it  was  found 
by  experiment  that  there  was  nothing  in  the  nature  of  the  soil  or  cli- 
mate to  prevent  the  growth  of  trees  on  the  open  prairie  and  away  from 
the  streams.  Seedlings  transplanted  into  well-prepared  ground  and 
protected  firom  the  prairie  fires  grew  with  vigor  and  rapidity,  and  now 
"  tree-growing  in  Nebraska  is  universally  conceded  a  success." 

Ofi&cial  statistics  show  that  there  have  been  planted  two  hundred  and 
forty-eight  thousand  four  hundred  and  ninety-six  (248,496)  acres  of  for- 
est trees,  and  it  is  estimated  that  there  has  been  a  BX)ontaneous  growth 
of  trees,  since  settiement,  sufficient  to  cover  half  as  many  acres  more. 
Mr.  James  T.  Allan,  of  Omaha,  says  there  are  not  fewer  than  forty- 
three  millions  of  forest  trees  growing  in  Nebraska,  where,  but  a  very 
few  years  ago,  not  a  tree  could  be  seen  on  her  wide  prairies. 

For  the  encouragement  of  tree-planting  the  constitution  of  Nebraska 
prov  des  that — 

The  increased  valae  of  lands  by  reason  of  live  fences,  fruit  and  forest  trees  grown 
and  cultivated  thereon,  shall  not  be  taken  into  consideration  in  the  assessment 
thereof. 

A  State  law  also  exempts  from  taxation  for  five  years  $100  valuation 
for  each  acre  of  fruit  ti^ees  planted,  and  (50  for  each  acr^  of  forest  trees. 
It  is  also  made  obligatory  that —     ' 

The  corporate  anthorities  of  cities  and  villages  in  the  State  shaU  cause  shade  trees 
to  be  planted  along  the  streets  thereof. 

Further: 

Any  person  who  shall  injure  or  destrov  the  shade  trees  or  trees  of  another,  or  permit 
his  or  ucr  animals  to  do  the  same,  shall  be  liable  to  a  fine  not  less  than  |5  nor  more 
than  $50  for  each  tree  injured  or  destroyed. 

To  encourage  the  growing  of  live  fences  the  law  permits  planting — 

Precisely  on  the  line  of  the  road  or  highway,  and,  for  its  protection,  to  occupy  for 
a  term  of  seven  years  six  feet  of  the  roaa  or  highway. 

ABBOB  DAT. 

Nebraska  has  the  distinction  of  having  originated  Arbor  Day,  or  tree- 
planting  day,  through  the  wise  action  of  its  State  board  of  agriculture. 
The  board  annually  award  liberal  premiums  for  the  greatest  number  of 
trees,  cuttings,  and  seeds  permanently  planted  on  that  day.  The  governor 
of  the  State,  by  annual  proclamation,  recognizes  the  day  for  the  pui'pose 
indicated,  and  urges  the  people  to  devote  it  exclusively  to  tree-planting. 
It  is  very  generally  observed  and  millions  of  trees  are  annually  planted. 
Its  observance  has  extended  into  other  States,  with  equally  vsiluable  re- 
sults, and  it  would  be  a  good  thing  if  it  were  adopted  in  all  the  States. 
Where  planting  is  not  ne^ed  on  so  extensive  a  scale  as  it  is  on  the  naked 
plains  of  the  West,  there  would  be  found  opportunities  enough  for  tie  ex- 
ercise of  the  tree-planter's  art  on  many  a  bare  and  barren  spot,  along  tlie 
roadsides,  in  door-yards,  in  parks  and  cemeteries,  about  school-hous(^s 
and  churches,  andin  many  ot^er  places.  Such  days  might  be  made  also 
among  the  pleasantest  occasions  of  meeting  on  the  part  of  the  dwelleis 
together  in  villages  and  neighborhoods  and  exert  a  healthful  influence 
in  more  ways  than  one. 

In  some  of  the  States  an  arbor  day  has  been  set  apart  in  connection 
with  the  public  schools,  and  the  pupils  have  been  encouraged  to  plane 
trees  in  memory  of  eminent  authors  or  other  distiDguished  persons. 
29  A— '83 
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ThiB  custom  happily  tends  to  interest  the  children  in  their  stadies  ml 
the  same  time  that  it  inspires  them  with  a  loye  of  the  trees.  The  usage 
is  in  every  respect  desirable  and  might  well  be  extended  to  all  our  schools. 

Early  in  the  year  F.  P.  Baker,  Esq.,  of  Topeka,  Kans.,  one  of  the 
special  agents  of  the  Department,  made  a  preliminary  report  on  the 
fbrestry  of  the  Mississippi  Valley  and  tree-planting  on  the  plains,  which 
was  of  great  valae  and  lias  been  given  to  the  public  as  a  special  report 
from  the  Department.  Eecently  Mr.  Baker  has  made  a  supplementary 
report,  which  contains  much  valuable  information  and  makes  some  very 
important  suggestions  in  regard  to  the  care  and  disposal  of  the  public 
lands. 

The  special  agents  of  the  Department  have  been  directed  to  prose- 
cute their  inquiries  still  further,  by  means  of  circulars  addressed  to  per- 
sons in  all  parts  of  the  country,  and  especially  to  those  engaged  in  the 
manufacture  of  lumber.  It  is  expected  that  by  means  of  these  inquiries 
we  shall  obtain  more  exact  information  in  regard  to  the  consumption  of 
our  forests  and  the  uses  to  which  our  woods  are  put  than  we  have  had 
hitherto. 

EXTBNT  Ain>  TALUE  OF  FOREST  PRODUOTS. 

The  investigations  already  made  and  the  rei>orts  received  from  the 
special  agents  of  the  Department,  as  well  as  firbm  other  sources,  serve 
to  show  with  increased  deamess  tiie  veiy  great  importance  of  the 
forests  in  our  country,  and  to  enlarge  tiie  scope  of  die  work  which  prop- 
erly belongs  to  this  Division.  The  census  of  1880  was  the  first  to  take 
any  adequate  account  of  the  forestal  resources  of  the  countiy,  and  it  is 
only  by  means  of  the  information  thus  gained  and  that  secured  by  this 
Department  within  a  few  years  past,  that  we  have  been  able  to  attain 
anything  like  an  accurate  and  satisfactory  knowledge  of  the  amount,  con- 
dition and  value  of  our  forests.  While  most  persons  perhaps  have  a  gen- 
eral impression  that  our  lumber  products  are  large  and  that  the  forests 
are  valuable  for  their  supply  of  fuel  and  as  affording  the  material  to  a 
great  extent  of  our  house-building  and  ship-building,  for  the  construc- 
tion of  railroads  and  for  some  other  purposes,  there  are  a  thoussuid  in- 
dustries equally  dependent  upon  the  forests,  but  which  are  hidden  from 
the  general  view  and  are,  therefore,  comparatively  unknown.  It  is  not 
until  by  proper  inquiry  we  trace  out  the  various  uses  of  the  forests  that 
we  are  able  to  get  an  adequate  notion  of  their  importance.  When  that 
is  done,  and  in  proportion  as  it  is  done,  we  find  that  there  is  no  other 
interest  of  the  country  so  great  as  that  of  the  forests,  considered  merely 
fr9m  the  commercial  or  pecuniary  point  of  view,  while  in  other  aspects 
its  value  is  altogether  beyond  computation. 

The  most  careful  and  trustworthy  estimate  of  the  value  of  our  forest 
products  fixes  it  at  $700,000,000;  but  even  such  an  array  of  figures  is 
meaningless  by  itself.  It  is  only  by  comparison  that  they  make  their 
proper  impression.  The  largest  product  with  which  a  comparison  can 
be  made  is  that  of  the  corn  crop.  This  is  given  as  having  for  the 
year  1880  the  value  of  $679,714,499,  but  this  is  admitted  now  to  be  an 
overestimate,  the  returns  for  the  census  year  having  been  made,  not 
from  actual  measurement,  while  bushels  of  ears  were  often  reckoned 
for  bushels  of  shelled  corn. 

The  other  principal  productions  of  the  country  are  given  as  follows : 

Wheat $474,291,850 

Hay 371, 811, 084 

Cotton 280,266,242 

Ry© 18,564,660 

Oftto „ ,, 150,243.565 
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Buckwheat 8,682,488 

Potatoes 81,062,214 

Tobacco ^- 36,414,615 

Gold .- —...  33,379,663 

SUTer 41, 110, 957 

Coal,bitnminon8 52,427,868 

Coal,  anthracite -i 42,139,740 

Iron  ore 20,470,766 

Copper .••••.•.••.•••..•••••••.•••••••••••.•••••.••••  8,886,295 

Lead  and  zinc ••.. •• ..  ••• • ••••.  4, 182, 685 

Other  minerals  and  irregular  products  of  coal .• ••  12, 399, 964 

Total  mineral  products,  precious  and  non-precious 1  218, 385, 462 

It  will  be  seen,  therefore,  that  the  value  of  the  forest  products  is  more 
than  twice  that  of  the  crops  of  rye,  oats,  barley,  buckwheat,  potatoes,  and 
tobacco  taken  together. 

We  are  accustomed  to  think  much  of  our  mines  of  the  predous  metals* 
They  certainly  have  received  great  attention.  They  have  had  large 
influence  in  determining  the  movement  of  population  and  even  the  set- 
tlement of  our  States.  They  have  sensibly  influenced  the  politics  and 
legislation  of  the  country.  But  the  annual  product  of  our  forests  is 
nearly  ten  times  in  value  that  of  our  mines  of  silver  and  gold.  It  is 
three  times  that  of  the  silver  and  gold  mines,  together  with  aU  the  mines 
of  coal,  iron,  copper,  lead,  and  zinc.  It  is  more  than  ten  times,  also, 
the  value  of  the  wool  crop.  In  estimating  the  value  of  forest  products 
we  might  fairly  reckon,  also,  that  of  the  coal,  which  is  simply  l^e  forest 
product  of  former  ages  stored  up  for  present  use.  This  would  add 
another  hundred  millions  to  our  estimate,  making  it  (800,000,000. 
.  Another  way  of  getting  a  proper  impression  of  the  extent  and  value 
of  our  forest  resources  is  by  looking  at  some  particular  classes  of  prod- 
ucts, and  especially  such  as  the  mass  of  people  are  not  likely  to  regard, 
or  such  as  seem  by  themselves  insignificant  and  quite  unworthy  of 
notice.  Take,  for  instance,  the  manufacture  of  barrels  and  casks,  which 
few  are  likely  to  take  note  of.  Yet  we  find  by  the  census  returns  that 
the  value  of  wood  used  for  cooperage  purposes  is  $33,714,770.  We  may 
take,  agaiuj  such  a  product  as  baskets.  We  have  more  than  three  hun- 
dred estabhshments  engaged  in  the  mainufacture  of  these,  with  a  product 
of  $1,992,851  in  value.  But  this  represents  only  a  sniall  part  of  the 
manufacture  of  baskets.  All  over  the  country,  in  every  town  perhaps, 
baskets  of  some  kind  are  made,  of  which  we  get  no  account.  The  mak- 
ing of  them  is  a  common  domestic  industry.  On  every  cotton  planta- 
tion the  field  hands  make  the  baskets  which  are  used  in  picking  cottom 
So  also  for  other  uses  baskets  are  made  by  a  great  number  of  persons, 
and,  while  the  use  of  necessary  material  may  be  small  in  each  case)  the 
aggregate  amounts  to  millions  of  dollars  in  value. 

The  boot  and  shoe  manu£a.cture  is  known  as  one  of  our  principal  in- 
dustries. But  how  few  think  of  the  demand  made  upon  bur  forests  as 
a  condition  of  that  industry.  From  returns  made  to  inquiries  by  thU 
Department  we  find  that  not  fewer  than  813,847  cords  of  bark  were  used 
in  1880  for  tanning  purposes,  at  an  average  cost  of  $6  a  cord,  or  a  total 
of  $4,883,082.  But  these  returns  embrace  only  780  of  the  3,105  estab- 
lishments in  existence.  The  census  reports  the  whole  amount  of  bark 
consumed  as  1,454,771  tons,  or  2,909,542  cords,  which  would  give  the 
entire  value  of  bark  used  as  $17,457,252.  It  is  proper  also  that  we 
should  remember  that  to  obtain  the  bark  necessitates  the  destruction  of 
the  trees,  and  allowing  that  an  acre  of  forest  may  yield  ten  cords  of 
bark,  we  have  as  the  result  290,954  acres  stripped  of  their  trees  annu- 
ally for  this  purpose;  and  we  know  that  in  a  majority  of  cases  tiie  trees 
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are  left  to  decay  where  they  are  felled,  and  so  are  utterly  wasted,  while 
DO  means  are  taken  to  replace  them. 

Another  incident  of  the  boot  and  shoe  nianu&cture  is  that  of  lasts. 
We  haVe  sixty-two  establishments  reported  as  engagM  in  the  manufact- 
ure of  these,,  with  products  valued  at  little  less  than  $1,000,000.  From 
Bangor,  Me.,  alone  we  have  reported  1,600,000  last-blocks  produced 
in  the  year  1882.  But,  in  addition  to  the  reported  products  of  this  kind, 
it  shonld  be  borne  in  mind  tbat  lasts  are  also  made,  a  pair  or  a  few  pairs 
at  a  time,  in  thousands  of  places  from  which  we  have  no  rei)ort  Still 
another  manufacture  is  brought  to  notice  in  this  connection.  Who  but 
the  cobbler  himself  thinks  of  the  little  shoe-pegs  f  Yet  we  have  twenty- 
six  establishments  engaged  in  the  manufacture  of  these  seemingly  in- 
significant articles.  And  as  we  are  considering  such  small  things  we 
may  notice  that,  in  addition  to  factories  already  in  operation^  a  com- 
pany are  just  building  a  mill  for  the  production  of  tooth-picks,  m  which 
10,000  cords  of  wood  will  be  consumed  annually,  or  more  than  30  cords  a 
day,  while  a  single  factory  converts  from  3,000  to  6,000  feet  of  pine  lum- 
ber every  day  into  match  splints,  and  another  turns  out  daily  45  bar- 
rels or  500  gross  of  clothes-pins. 

Take  again  the  construction  of  boxes,  for  packing  various  commodities 
and  conveying  them  to  the  place  of  sale.  Who  except  the  makers  and 
})iircliaKer8  are  likely  to  consider  these!  Yet,  $7,674,921  worth  of  lum- 
ber is  consumed  in  making  them,  employing  7,772  persons. 

Another  imi>ortant  use  of  the  forests  is  that  of  furnishing  the  mate- 
rials of  our  wagons  and  carriages.  We  have  412  factories  producing 
these  materials  to  the  value  of  $10,114,362,  while  our  carriage  and 
wagon  fact(>ri<\s  themselves  number  3,841,  with  an  annual  production 
valued  at  $04,951,617.  Iron  and  leather  are,  of  course,  considerable 
items  in  the  constrnction  of  our  vehicles,  but  wood  constitutes  a  large 
portion.  In  the  subordinate  manufacture  of  children's  carriages  and 
sleds,  we  have  67  establishments  engaged,  using  materials  valued  at 
nearly  $1,000,000,  and  the  product  at  nearly  twice  as  much. 

The  turners  and  carvers  of  wood  use  annually  $2,940,630  worth  of 
naterial.  The  manufacture  of  toys  and  games  of  amusement  consumes 
wood  to  the  val^e  of  $595,833,  and  for  the  manufacture  of  the  diminutive 
spools  upon  which  we  wind  our  thread,  the  birch  forests  are  bought 
up  by  thousands  of  acres  at  a  time.  The  boxes  in  which  our  cigars  are 
packed,  and  which  are  thought  of  only  for  what  they  contain,  consume 
cedar  wood  to  the  value  of  $1,389,700  annually. 

When  we  consider  thus  these  lesser  industries,  comparatively  un- 
noticed and  .unknown,  and  find  that  the  manufacture  of  such  things  as 
match-splints,  for  instance,  consumes  the  product  of  the  forests  to  the 
extent  of  $3,298,562  in  value  annually,  we  see  that,  however,  unimpor- 
tant any  one  may  seem  by  itself,  yet  taken  together  they  are  worthy  of 
regard,  and  are  an  important  aid  in  arriving  at  a  proper  estimate  of 
the  value  of  the  forests  and  their  usefulness.  We  have  here  touched  the 
subject  at  only  a  few  i)oints.  There  is  scarcely  a  comfort  or  convenience 
of  iiie  with  which  tbe  forests  are  not  intimately  connected.  We  de- 
l)end  upon  them,  to  an  important  extent,  for  food,  shelter,  and  clothing, 
the  prime  necessities  of  life.  We  should  not  have  the  precious  metals, 
silver,  and  gold,  or  tbe  useful,  such  as  iron  and  copper,  bnt  for  the  * 
forests,  which  atibrd  us  charcoal  for  the  reduction  of  their  ores.  They 
would  not  be  either  precious  or  useful  metals,  if  we  had  not  the  forests 
with  which  to  make  them  such. 

Our  cars  and  ships  are  the  i)roducts  of  the  forests.  The  thousand 
tools  of  our  various  handicrafts,  the  machineries  of  our  factories,  the 
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conveniences  of  our  wareliouses,  and  tbe  cbmforts  and  adornments  of 
oar  dwellings  are  tbe  product  largely  of  the  forests.  Behind  all  the 
varied  industries  and  conveniences  of  life  stand  the  forests  as  their 
chief  source  and  support. 

CLIMATIC  INPLTJENCB  OP  FORESTS. 

Thus  far  our  attention  has  been  turned  to  the  direct  pecuniary  or 
economic  value  of  the  forests.  But  they  have  other,  which,  if  less  obvi- 
ous, are  no  less  important  relations  to  our  welfare.  They  have  relations 
to  climate  and  atmosphere  and  so  are  connected  with  our  health  and 
comfort,  and  thus,  also,  they  have  most  important  relations  to  the  larger 
interests  of  agriculture,  commerce,  and  manufactures.  The  forests  are 
great  reservoirs  and  distributors  of  moisture.  The  atmosphere  within 
the  forest  is  always  more  moist  than  that  of  the  open  country.  Taken 
in  connection  with  the  fact  that  the  forests  are,  to  so  large  extent, 
situated  upon  elevated  ground,  upon  the  hills  and  mountains,  it  can 
hardly  be  doubted  that  they  attract  to  themselves  the  clouds  and  con- 
dense their  moisture,  so  that  there  is  a  gi  eater  rainfall  upon  the  forest- 
clothed  ground  than  upon  that  which  is  not  covered  with  trees.  And 
while  the  forests  are  thus  made  to  abound  with  moisture,  they  tend  by 
the  exhalation  of  it  jfrom  their  immense  leaf-surface  to  impart  to  the  re- 
gion adjacent  to  them  the  beneficial  influence  of  thatmoisture,  promotiiig 
a  richer  growth  of  the  grasses  and  grains  of  the  husbandman. 

But  whatever  may  be  admitted  or  denied  as  to  the  increase  of  the 
rainfall,  as  occasioned  by  the  presence  of  forests,  no  one  of  any  obser- 
vation, or  who  candidly  considers  the  subject  even  for  a  moment,  can 
deny  that  the  forests  liave  a  direct  influence,  and  a  most  important  one, 
on  the  distribution  of  the  rainfall.  The  accumulated  leafage  of  the  trees, 
falling  from  year  to  year,  produces  a  soil  of  spongy  texture.  Tbe  rain, 
be  it  more  or  less^  which  falls  upon  this  soil  does  not  flow  at  once  down 
the  hill  sides,  as  from  a  house  roof,  or  as  it  would  from  hills  bare  of  trees, 
but  is  held  in  suspense,  so  that  it  trickles  away  gradually  into  the  brooks 
and  rivulets  and  thence  into  the  larger  streams,  or  sinks  into  the  deeper 
soil  to  reappear  in  springs  in  the  distant  meadows  and  pastures.  The  re- 
sult is  that  the  streams  flow  with  a  nearly  equable  supply  of  water  from 
season  to  season.  When,  on  the  contrary,  the  forests  are  removed  from 
the  hills,  the  spongy  surface  soil  itself  is  soon  dried  up  by  exposure  to 
the  sun  and  winds,  and  is  washed  away,  and  then  the  falling  rains  or 
melting  snow,  no  longer  having  anything  to  detain  them,  rush  down  the 
slopes  at  once,  filling  the  beds  of  the  streams  to  overflow,  causing  floods 
and  torrents,  often  doing  great  damage  to  property  and  frequently 
occasioning  loss  of  life.  So  again,  in  the  season  of  the  year  when  the 
rainfall  is  comparatively  scanty,  there  being  no  reservoir  of  stored-up 
water  on  the  spongy  slopes  of  the  hills  and  mountains  to  make  up  for 
the  deficiencies  and  send  their  steady  streams  into  the  water  courses, 
the  volume  of  the  rivers  is  diminished  and  the  supply  of  water  is  inade- 
quate to  the  demand.  The  mill  wheels  can  no  longer  drive  the  machin- 
ery in  a  thousand  factories,  and  tens  of  thousands  dependent  upon  them 
for  bread  stand  idle  or  can  use  only  half  their  capacity  of  labor,  and  the 
owners  cannot  secure  the  proper  return  for  their  large  and  costly 
investments. 

So,  also,  the  boats  of  commerce  are  impeded  in  their  course.  Goods 
cannot  reach  their  destined  markets  at  the  expected  time.  Contracts 
are  unfrilfilled.  Obligations  are  not  met.  The  whole  course  of  business 
is  deranged,  and  vexation  and  loss,  beyond  measure  almost,  are  occa- 
sioned.   The  husbandman  also  feels  the  ellect  iu  his  stagnant  or  with- 
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ered  crops.  The  springs  fail  him  in  the  pastures  and  the  cattle  fiul  him 
in  the  Held  and  in  the. stall.  And  all  this  derangement  of  life  and  dis- 
appointment of  toil  and  expectation  because  the  trees  have  not  been  left 
on  the  hill-sides  t^  hold  oat  their  leafy  hands  to  catch  the  rain  drops  for 
man,  storing  them  at  their  feet  and  dispensing  them  seasonably  as  his 
needs  demand. 

While  the  forests  have  this  intimate  connection  with  the  moistare  of 
the  atmosphere  and  the  distribation  of  the  rainfall,  and  so  an  imix)rtant 
connection  with  the  great  interests  of  agriculture,  commerce,  and  man- 
nfactures,  by  their  very  mechanical  presence  and  physical  balk  they 
serve  as  barriers  against  sweeping  winds,  which,  by  their  mechanical 
violence,  would  prostrate  the  crops  of  the  husbandman,  or,  by  their 
chill  or  heated  temperature,  would  wither  or  desti*oy  them.  They  oft.en 
make  it  possible  to  raise  particular  crops  or  to  secure  certain  fruits  in  a 
locality  where,  without  their  friendly  presence  and  aid,  their  growth 
would  be  casual  or  altogether  impossible. 

*  From  the  most  carefid  estimates,  based  upon  prolonged  and  scientific 
examinations,  the  conclusion  has  been  reached  thatfor  the  best  interests 
of  any  country,  unless  under  exceptional  circumstances,  from  one- 
fourth  to  one-third  of  its  surface  should  be  preserved  in  a  wooded  or 
forest  condition. 

In  whatever  aspect,  therefore,  we  contemplate  the  forests,  they  pre- 
sent themselves  as  an  object  of  the  first  importance.  No  subject  has  a 
stronger  claim  upon  the  attention  and  care  of  the  Government  than 
this  'j  none  is  more  vital  to  the  national  welfare.  Our  forest  interest  is 
not  only,  as  we  have  seen,  by  far  our  largest  interest,  considered  in  a 
pecuniary  point  of  view,  but  many  other  great  interests  are  dependent 
upon  it.  We  cannot,  therefore,  cherish  our  woodlands  with  too  much 
care.  We  cannot  take  too  much  pains  for  their  preservation.  But  from 
the  beginning  of  our  history,  almost,  we  have  been  treating  them  as 
though  they  were  of  little  or  no  value.  Our  country,  at  the  time  of  its 
first  settlement  by  the  whites,  was  abundantly  wooded,  but  in  the  west- 
ward movement  of  its  increasing  population  we  have  hewn  our  way 
through  the  forests,  and,  calling  in  the  flames  to  supplement  the  work 
of  the  ax,  have  destroyed  them  to  such  an  extent  that  there  is  in  many 
portions  of  the  country  not  only  a  deficiency  in  the  supply  of  lumber, 
but  we  are  experiencing  grave  inconveniences  and  losses  of  other  kinds. 

We  have  cut  and  burned  the  forests  with  reckless  wastefulness.  It 
would  seem  as  though  our  great  anxiety  had  been  to  get  rid  of  them  as 
soon  as  possible.  We  have  consumed  our  patrimony  with  spendthrift 
prodigality.  We  have  wasted  and  are  yet  wasting  the  richest  heritage 
which  nature  ever  bestowed  on  any  people.  The  emblem  on  the  seal  of 
one  of  our  States  is  composed  of  a  wood-chopper  with  uplifted  ax.  It  is 
emblematic  of  the  spirit  of  the  whole  country.  Never  was  a  land  more 
munificently  supplied  with  timber  adapted  to  the  manifold  uses  of  civ- 
ilized and  industrial  life  than  was  our  own  at  the  beginning  of  its  set- 
tlement, in  that  magnificent  belt  of  white  pine  which  stretched  fix)m  the 
Saint  John  to  the  Mississippi,  almost  without  interruption.  Now  little 
of  it  remains,  and  at  the  present  rate  of  consumption  in  a  Tew  years  it 
will  be  practically  extinguished.  There  are  left  to  us  the  great  pitch-pine 
forests  of  the  South,  the  firs  and  redwood  of  the  Pacific  coast,  with  the 
hard- wood  forests  which  are  to  be  found  to  some  extent  throughout  a 
large  portion  of  the  country.  None  of  these,  however,  can  take  the 
place  of  the  fast-disappearing  white  pine,  but  as  that  fails  increasing 
resort  is  had  to  them  of  necessity.  Already  the  lumbermen  of  the 
Northwest  are  busy  in  the  long-leaved  pineries  of  the  Golf  region,  and 
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those  great  forests  are  falling  with  alarming  rapidity.  On  the  Paciilo 
slope  the  same  is  true.  In  the  arid  regions  between  the  coast  range  and 
the  Missouri  reckless  catting  and  numerous  forest  fires  are  making  the 
country  more  arid  continually,  and  destroying  the  means  of  irrigation 
so  essential  there  to  all  agricultural  production.  In  Oregon  and  Wash- 
ington Territory  forest  fires  anticipate  the  ax  of  the  lumberman.  The 
mountains  of  that  region  are  hidden  from  sight  for  weeks  and  months 
together  by  the  dense  smoke  from  burning  forests.  The  navigation  of 
the  great  rivers  can  be  carried  on  often  only  in  the  day-time,  and  then 
only  with  occasional  soundings,  on  account  of  the  obscuring  smoke,  and 
the  traveler  may  ride  again  and  again  for  fifty  miles  continuously  over 
the  track  of  the  destroying  flames. 

WEAT  IS  TO  BE  DONE? 

In  view  of  these  facts  and  many  more  of  like  character  which  might 
be  mentioned,  we  may  well  ask  if  something  cannot  .be  done  to  stay 
this  process  of  destruction.  Are  we  to  repeat  in  our  history  that  of  so 
many  of  the  nations  of  the  Old  World,  and  see  large  portions  of  the 
country  converted  into  a  desert  because  of  the  destruction  of  the  for- 
ests, which  were  nature's  guarantee  of  fertility  and  salubrity  ?  Or  shall 
we,  warned  by  their  history  and  enlightened  by  the  facts  even  now  made 
obvious,  adopt  measures,  which,  if  they  cannot  at  once  restore  that 
which  is  already  lost,  may  check  the  destructive  influences  which  are 
at  work  and  set  in  operation  agencies  which  will  lessen  the  evil  results 
which  are  threatening  us? 

Among  the  things  to  be  done  are  obviously  these : 

First.  The  Government  should  n^anifest  its  recognition  of  the  im- 
portance of  the  forests  of  the  count^  to  the  general  welfare,  by  prop- 
erly caring  for  the  forests  which  yet  remain  in  its  possession.  The 
Government  cannot  interfere  with  or  regulate  the  use  or  consumption 
of  forests  which  belong  to  individuals,  corporations,  or  the  separate 
States.  That  must  be  left  to  the  influence  of  increased  and  diffused 
knowledge  and  enlightened  self-interest.  But  nothing  seems  clearer 
than  that  the  Government  should  take  care  of  its  own  property  and  use 
it  for  the  general  welfare.  And  today  it  has  no  property  so  valuable  as 
its  forests.  Its  mines,  its  forts,  its  »hips,  the  coined  money  in  its  vaults, 
taken  together,  are  hardly  comparable  with  them.  These  might  all  be 
lost  without  essential  or  permanent  injury  to  the  nation,  while  the  loss 
of  the  forests  would  threaten  desolation  and  national  decay  and  de- 
struction. The  former  the  Government  guards  with  all  its  power. 
Why  should  it  not  protect  the  latter  with  equal  care?  France  points 
with  pride  and  gratitude  to  the  time,  more  than  two  hundred  years  ago, 
when  Colbert,  the  great  minister  of  Louis  XIV,  aroused  by  the  ill-man- 
agement and  waste  of  the  woodlands,  exclaimed  "  France  perira  faute 
des  boU!^ — the  destruction  of  the  forests  is  the  destructiou  of  France — 
and  when  that  monarch  promulgated  the  celebrated  ordinance  of  1609, 
and  began  a  system  of  forest  administration,  which,  with  some  inter- 
ruptions, has  continued  to  the  present  time.  The  Bureau  of  JSaux  et 
ForSts,  or  Waters  and  Woods,  is  one  of  the  most  important  bureaus  of 
the  French  Government.  So  settled  is  the  conviction  as  to  the  value 
of  the  forests,  so  assured  their  place  as  one  of  the  great  and  permanent 
interests  of  the  nation,  that  even  during  the  late  Franco-Prussian  war, 
although  a  law  of  18G0,  appropriating  1,000,000  francs  annually  for  a 
special  forystry  work,  had  expired  by  its  own  limitation,  the  work  was 
continued,  with  only  a  partial  lessening  of  the  expenditurei  and  made 
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a  charge  upon  the  ordinary  badget.  The  budget  for  1880  contains  ap- 
propriations of  more  than  3,000,000  francs  for  the  forest  service  of  the 
year. 

What  has  been  said  of  France  is  bnt  an  illustration  of  the  general 
sentiment  and  the  course  of  legislation  throughout  the  countries  of 
Europe  in  regard  to  the  forests.  They  are  everywhere  regarded,  not 
only  as  one  of  the  x>ermanent  sources  of  revenue,  but  as  of  vital  im- 
portance to  the  general  welfare.  No  interest  is  cherished  with  more 
careful  solicitude.  They  are  maintained  by  the  best  scientific  manage- 
ment and  guarded  by  all  the  authority  of  law. 

The  time  has  come  for  us  to  look  upon  the  forests  in  a  new  light. 
The  time  has  come  for  us  to  regard  them,  not  as  an  obstruction  in  the 
way  of  agriculture,  as  has  so  oin^n  been  the  case,  or  a  convenience,  but 
as  a  great  national  treasure,  to  be  cherished  as  such  and  made  the  most 
of.  Our  spendthrift  treatment  of  them  should  be  stopped  and  a  more 
thrifty  course  adopted.  We  should  take  a  lesson  from  the  hard  experi- 
ence of  other  nations  before  we  are  compelled  to  pass  through  that  ex- 
perience ourselves. 

The  first  duty  is  to  ascertain  what  extent  of  forests  we  have  and  their 
condition.  It  admits  of  no  question  that  some  of  our  most  valuable 
and  extensive  forest  regions,  those  especially  producing  the  white  pine, 
are  nearly  denuded,  while  in  many  other  cases  the  forests  are  thin  and 
of  comparatively  little  value. 

It  would  seem,  therefore,  the  dictate  of  simplest  expediency  that  the 
timber  lands  still  belonging  to  the  Government  should  be  withheld  from 
sale,  at  least  until  a  complete  and  accurate  survey  of  them  has  been 
made,  such  as  will  show,  not  only  their  value  measured  by  the  present 
amount  of  timber  on  them,  but  their  importance  as  connected  with 
climate,  the  supply  of  streams,  and  as  barriers  against  harmful  winds. 
The  time  has  gone  by  when  we  need  to  give  away  such  lands,  if  indeed 
any  lauds,  for  the  sake  of  securing  their  s^fiJement,  much  less  to  offer 
a  premium  for  any  such  purpose.  The  general  welfare,  not  only  for  the 
present,  but  for  long  time  to  come^  as  affected  by  the  forests,  is  of  more 
account  and  deserves  more  attention  on  the  part  of  the  Grovernment 
than  the  convenience  or  the  gain  of  individual  settlers. 

At  the  same  time  more  efficient  measures  ghould  be  taken  by  the  Gov- 
ernment to  prevent  depredations  upon  the  public  timber  lands.  The 
public  should  be  made  to  understand  that  the  Government  attaches  a 
value  to  its  timber  as  well  as  to  its  land ;  that  both  alike  are  property, 
the  taking  of  which,  in  an  unauthorized  manner,  is  not  to  be  tolerated, 
but  to  be  punished.  The  public  should  be  made  to  understand  that  in 
some  cases  the  G<>verument  values  its  land  chiefly  for  the  timber  grow- 
ing upon  it,  and  which  can  be  maintained  upon  it  by  proper  care.  In 
the  mining  regions  of  the  West  and  the  arid  regions  adjacent,  the 
streams  are  all-important  both  for  mining  operations  as  well  as  for  irri- 
gation for  the  purposes  of  husbandry.  If  tlie  forests  are  removed  from 
tlie  hill-sides  and  the  sources  of  the  streams,  mining  and  agriculture 
alike  will  suffer.  In  many  cases  also  if  the  forests  are  once  removed 
tliey  can  never  be  restored,  even  with  thei  utmost  care. 

The  Government,  therefore,  should  ascertain,  by  a  careful  examina- 
tion with  reference  to  this  very  object,  what  forests  ought  to  be  main- 
tained as  such,  and  secure  them  fipom  injury  and  depredation.  Provis- 
ion should  be  made  by  law  that  no  timber  should  be  cut  below  a  certain 
size,  except  so  far  as  a  proper  thinning,  in  order  to  promote  a  betttT 
growth  of  remaining  trees,  should  make  tne  removal  of  smaller  trees  ad- 
van  ta;reous.    This  method  of  treating  the  public  forests  has  recently 
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been  adopted  in  Canada,  and  it  has  long  been  the  system  of  manage- 
ment in  Europe.  It  follows,  almost  as  a  matter  of  course,  when  once 
we  regard  the  forests,  not  as  something  to  be  neglected,  as  of  no  account, 
but  as  property  or  something  having  positive  value.  The  European 
Governments,  acting  in  this  way,  at  the  same  time  conserve  the  public 
welfare,  protect  the  great  interests  of  agriculture  and  commerce,  and 
secure  an  income  to  the  public  treasury  far  exceeding  the  expenses  of 
management. 

It  may  well  be  questioned  also  whether  on  the  prairie  and  other  tree- 
less portions  of  the  country  the  Government  should  not  reserve  one- 
fourth  of  the  land  at  its  disposal  to  be  planted  with  forest  trees,  or 
make  it  a  condition  in  the  sale  of  all  its  lands,  and  necessary  to  com- 
plete the  title  to  them,  that  a  certain  percentage  of  every  tract  disposed 
of  shall  be  planted  with  trees  and  forever  kept  in  the  condition  of 
forest. 

The  timber-culture  act  also  should  either  be  entirely  repealed  or  more 
effectual  means  taken  to  insure  compliance  with  its  provisions  and  the 
accomplishment  of  the  purpose  for  which  it  was  enacted.  That  purpose 
was  chiefly  the  good  of  the  country  at  large,  and  only  incidentally  the 
benefit  of  the  planter.  But  the  act  has  been  and  is  constantly  taken  ad- 
vantage of  by  speculators  and  others  as  a  means  of  getting  title  to  the 
land  without  any  care  or  purpose  to  secure  a  forest  growth.  Much  of  the 
planting  done,  under  semblance  of  complying  with  the  requirement 
of  the  act,  is  little  better  than  no  planting  at  all.  There  should  be 
some  system  of  inspection,  at  or  near  the  time  of  planting,  by  which 
it  might  be  officially  known  whether  the  planting  is  properly  done, 
and  whether  proper  subsequent  care  is  given  to  the  trees,  instead  of 
leaving  a  matter  of  so  much  importance  in  uncertainty  and  allowing 
a  title  to  valua'ble  land  to  be  secured  by  the  oath  or  affirmation  of  an 
interested  party  eight  years  after  the  planting  is  supposed  to  have 
taken  place,  and  witiiout  any  official  inspection.  It  ought  to  be  a  con- 
dition of  every  entry  of  a  claim  under  the  timber-culture  act  that  the 
portion  of  land  devoted  to  timber  is  to  be  always  devoted  to  timber,  is 
to  be  maintained  in  a  forest  condition,  or  the  whole  claim  reverts  to  the 
Government. 

FOREST  FIRES. 

The  subject  of  forest  fires  Is  one  deserving  the  most  attentive  con- 
sideration. Property  to  the  amount  of  hundreds  of  millions  of  dollars 
in  value  is  thus  annually  consumed  in  our  country.  It  is  estimated  by 
tlie  most  competent  judges  that  the  destruction  of  our  forests  by  fires 
exceeds  that  resulting  from  the  ax  of  the  lumberman.  Says  Major 
Powell,  in  his  Eeport  on  the  Lands  of  the  Arid  Begion  of  the  United 
States : 

The  protection  of  the  forests  of  the  entire  arid  region  of  the  United  States  is  reduced 
to  one  8'mglo  problem — Can  these  forests  be  saved  from  fire  T  The  writer  has  witnessed 
two  fires  in  Colorado,  each  of  which  destroyed  more  timber  than  aU  that  used  by  the 
citizenH  of  that  State  from  its  settlement  to  the  present  day;  and  at  least  three  in 
Utah,  each  of  which  has  destroyed  more  timber  than  that  taken  by  the  people  of  the 
Ten-itory  since  its  occupation.  Similar  fires  have  been  witnessed  by  othei  members 
of  the  sorveyiag  corps.  Everywhere  throughout  the  Rocky  Mountain  region  the  ex- 
plorer away  from  the  beaten  paths  of  civilization  meets  with  great  areas  of  dead  forests ; 
pines  with  naked  arms  and  charred  trunks  attesting  to  the  former  presence  of  this 
great  destroyer.  The  younger  forests  are  everywhere  beset  with  fallen  timber,  attest- 
ing to  the  rigor  of  the  iiames,  and  in  seasons  of  great  drought  the  mountaineer  sees  the 
heavens  filled  with  olounds  of  smoke. 

Professor  Hilgard  bears  similartestimony  to  the  destmctive  influence 
of  fires,  especially  in  California,  and  any  one  who  has  read  tlie  accounts 
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published  within  the  last  few  months  of  fires  raging  in  all  parts  of  the 
conntry,  sweeping  over  thousands  of  acres  at  a  time,  threatening  towns 
and  cities  in  their  destructive  course,  impeding  the  lines  of  travel  and 
blotting  out  the  light  of  the  sun  for  days  if  not  for  weeks  together,  can- 
not but  be  sensible  that  we  are  suffering  a  great  loss  from  this  source. 
But  the  present  and  pecuniary  loss  is  not  the  whole  by  any  means. 
Where  these  forest  fires  rage,  not  only  is  there  a  consumption  of  valu- 
able timber,  utterly  wasted,  but  the  soil  itself  is  burned  and  destroyed 
so  that  it  will  not  support  another  growth  of  trees  or  any  valuable  crop 
until,  after  the  lapse  of  many  years — ^it  may  be  a  century — ^the  soil  is 
gradually  restored. 

The  losses  thus  sustained,  and  greater  threatening  us  in  the  future, 
warrant  the  most  liberal  expenditure  of  money  and  the  most  stringent 
legislation  in  the  endeavor  to  lessen,  if  we  cannot  wholly  prevent,  this 
lamentable  waste  and  injury. 

EN0OT7BAGEMEMT  OF  TBEE-PLANTINa. 

At  the  same  time  we  should  do  what  we  can  to  encourage  the  plant- 
ing of  trees  in  those  portions  of  the  country  now  destitute  of  them  or 
where  they  are  not  sufficiently  abundant.  Much  can  be  accomplished 
in  this  direction  by  spreading  asbroad  information  in  regard  to  the  value 
of  trees  when  planted  in  masses,  their  influence  upon  climate  and  the 
amount  of  rainfall,  and  consequently  upon  the  agricultural  interests  of 
the  country,  as  well  as  upon  the  health  of  the  people. 

One  of  the  most  desirable  things  to  be  done  for  the  welfare  of  the 
country  is  to  disseminate  ever^^'where  information  in  regard  to  trees  and 
their  uses,  so  that  the  mass  of  the  people  shall  come  to  regard  them 
somewhat  according  to  their  real  value,  to  look  upon  them,  not  as  some- 
thing to  be  got  out  of  the  way  whenever  personal  interest  or  personal 
feeling  may  so  dictate,  but  to  be  cherished  as  friends ;  not  to  be  reck- 
lessly destroyed,  but  to  be  held  in  trust  for  future  benefit  and  for  those 
who  are  to  come  after  us.  The  words  of  Baron  Ferdinand  Von  Mueller 
deserve  to  be  borne  in  mind  as  expressing  the  true  view  of  this  subject. 
He  says : 

I  regard  the  forest  as  an  heritajjo  given  us  by  nature,  not  for  spoil  or  to  devastate, 
but  to  bo  wisely  used,  reverently  honored,  and  carefully  maintained.  I  regard  the 
forests  as  a  gift,  intrusted  to  any  of  us  only  for  transient  care  during  a  short  space 
of  time,  to  be  surrendered  to  posterity  again  as  an  unimpaired  property,  with  in- 
creased riches  and  augmented  blessings,  to  pass  as  a  sacred  patrimony  mm  generation 
to  generation. 

PORESTEY  m  SCHOOLS. 

In  Sweden  the  value  and  uses  of  trees  are  taught  in  the  public  schools, 
and  school  districts  are  required  to  have  a  sufQcient  amount  of  ground 
connected  with  every  school-house  to  allow  of  the  planting  and  culti- 
vation of  flowering  plants,  shrubs,  and  tree43  by  the  pupils.  As  they 
complete  their  school  course  they  are  allowed  to  transplant  what  they 
have  cultivated  into  thjBir  home  grounds,  while  those  who  enter  tlie 
school  after  them  fill  the  vacant  places  by  their  own  planting,  and  thus 
the  succession  is  continued.  It  would  be  one  of  the  best  things  for  us 
if  a  similar  course  of  instruction  were  established  in  our  schools.  It 
would  be  most  heathfid  in  all  respects  to  the  children  while  at  school, 
and  its  after  influence  upon  the  country  would  be  most  beneficial. 

FOBESTBY  EXPERIMENT  STATIONS. 

It  would  greatly  aid  in  the  dissemination  of  information  in  regard  to 
trees  and  do  much  to  encourage  tree  planting  if  there  were  established  in 
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different  parts  of  the  country  forestry  Experiment  Stations^  or  test  plan- 
tations. These  stations  should  consist  of  several  hundred  acres  of  ground 
each.  They  should  be^  as  to  soil  and  situation,  of  the  average  character 
of  the  region  in  which  they  might  be  located.  They  should  consist,  in 
part,  of  trees  already  grown  as  forest,  where  the  effects  of  pruning  and 
thinning  could  be  tested  and  any  experiments  tried  which  might  show 
how  existing  forests  may  be  improved.  On  other  portions  of  the  ground 
all  experiments  in  regard  to  tiie  various  modes  of  planting  and  culti- 
vating trees  should  be  tried.  The  best  methods  of  gathering  and  stor- 
ing seeds  should  be  ascertained.  The  effects  of  irrigation  should  be 
shown.  The  value  of  wood  of  diffeI:^nt  trees,  for  fuel  or  for  use  in  the 
arts,  should  be  ascertained.  The  climatic  range  of  trees  should  be  as- 
certained also  by  Gie  cultivation  of  a  great  variety,  not  only  of  indig- 
enous, but  also  of  exotic  trees.  To  make  such  experiment  stations 
most  useful,  we  might  well  have  one  in  every  State.  The  time  i^l  oome, 
undoubtedly,  when  there  will  be  one  in  every  State.  But  now  there 
should  not  only  be  one  at  the  Capital,  but  others  also  in  the  eastern, 
northern,  middle,  southern,  and  western  portions,  and  in  that  peculiar 
region,  the  Pacific. 

FOBEST  SCHOOLS. 

In  connection  with  these  experiment  Istations  there  should  be  Forest 
Schools,  where  aU  that  relates  to  the  history  and  science  of  tree  growth 
should  DC  taught  in  connection  with  the  practical  work  of  tree-planting 
and  culture.  To  urge  the  establishment  of  such  schools  may  seem  to 
some  preposterous  and  to  others  premature.  It  will  seem  preposterous 
only  to  those  who  ai:e  ignorant  of  what  is  involved  in  forest  growth, 
who  do  not  know  that  by  proper  methods  of  culture  ground  covered 
with  trees  may  be  made  to  yield  twice  or  three  times  as  much  wood  or 
timber  as  we  now  derive  from  an  equal  extent  of  woodland.  It  will 
seem  premature  only  to  those  who  fail  to  consider  how  rapidly  our  pres- 
ent fofests  are  being  consumed  and  how  long  it  will  take  to  get  such 
schools  in  practical  operation.  To  those  who  know  the  present  situation 
of  the  country  as  to  its  forests,  or  who  will  give  proper  heed  to  the  facts 
which  are  established  beyond  all  controversy,  it  will  appear  that  we 
cannot  take  measares  too  soon  for  the  establishment  of  these  schools  of 
practical  and  scientific  instruction.  If  it  be  asked  why  the  Govern- 
ment should  engage  in  this  work,  and  why  it  should  not  be  left  to  pri- 
vate enterprise,  the  answer  is  that  the  Government  owns  a  large  tract  of 
forest  now  which  its  own  interest  demands  it  should  protect  and  de- 
velop to  the  utmost. 

The  timber  lands  yet  remaining  in  possession  of  the  Government 
amount  to  84,564,207  acres,  or  an  area  exceeding  the  whole  of  the  !N"ew 
England  and  Middle  States,  with  the  District  of  Columbia.  But  the 
Government  is  interested  also  in  the  growth  and  maintenance  of  a 
proper  amount  of  forests  on  lands  which  have  become  the  property  of 
States  or  individuals.  It  cannot  be  expected  that  private  enterprise 
will  establish  schools  of  instruction  in  forestry.  The  time  required  to 
develop  a  forest  from  the  sowing  of  the  seed  or  the  planting  of  the 
young  trees  until  their  maturity  is  so  long  that  comparatively  few  per- 
sons will  even  undertake  the  planting  of  a  forest,  and  life  is  reganied 
as  so  uncertain  that  hardly  any  would  be  disposed  to  establish  by  pri- 
vate means  a  school  of  instruction  in  forestry.  The  work  of  establish- 
ing such  schools  must  devolve  upon  the  Government  or  upon  some 
body  having  a  longer  life  than  falls  ordinarily  to  the  lot  of  man.  And 
why  is  not  this  one  of  the  most  appropriate  works  of  the  Government? 
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If  it  may  purchase  aud  distribute  seeds  for  the  benefit  of  agricnltare; 
if  it  may  carry  on  protracted  experiments  in  regaitl  to  the  production 
of  8ngar  from  beets  or  sorghum;  if  it  may  investigate  the  character  of 
diseases  that  destroy  the  lives  of  cattle  or  of  insects  that  are  injurious 
to  economic  plants,  why  may  it  not  institute  exx>eriments  to  test  the 
respective  values  of  trees,  their  method  of  growth,  their  adaptations  to 
different  soils  and  climates,  and  all  that  relates  to  the  most  successful 
culture  of  trees  ?  If,  as  we  have  seen,  the  value  of  the  products  of  the 
forests  so  far  exceeds  that  of  the  mines  and  many  of  what  are  regarded 
iis  the  staple  crops  of  the  country,  and  we  are  ready  to  expend  money 
without  stint  in  behalf  of  these,  why  should  we  not  care  for  the  forests 
with  a  like  readiness  and  liberality? 

There  is  hardly  a  European  country  that  has  not  one  or  more  forestry 
schools.  In  all  Europe  there  are  thirty-seven.  Germany,  with  an  area 
equal  only  to  two  of  our  States,  Oregon  and  Colorado,  has  nine  such 
schools.  Austria  has  eight.  Little  Switzerland  has  one  in  connection 
with  her  x)olytechnic  institution  at  Zurich,  besides  elementary  schools 
in  the  several  cantons.  France  has  about  7,500,000  acres  of  forest  be- 
longing to  the  state  or  to  communes,  and  about  15,000,000  acres  belong- 
ing to  private  owners.  The  administration  of  forests  is  under  the  charge 
of  the  ministry  of  finance,  with  a  director-general  and  two  administra- 
tors, with  a  conservator  of  forests  for  each  of  the  thirty-two  departments, 
and  a  large  corps  of  inspectors,  sub-inspectors,  and  guards.  France  has 
also  at  l^ancy  one  of  the  best  forest  schools  in  Europe. 

The  principle  upon  which  the  strict  forest  codes  of  mOst  European 
countries  are  founded,  and  which  leads  naturally  to  the  establishment 
of  forest  schools,  is  thus  stated  by  Professor  Macarel,  a  high  authority, 
in  his  '*  Oaurs  de  Droit  Adminiatratif^^ : 

The  preservation  of  forests  is  one  of  the  first  interests  of  society,  and  conaeqaeiitlj 
one  of  the  first  duties  of  government.  It  is  not  alone  from  the  Trealth  which  they 
offer  that  we  may  jndge.  Their  existence  is  of  itself  of  incalcnlahle  benefit,  as  well 
in  the  protection  and  feeding  of  the  springs  and  rivers  as  iu  their  prevention  of  the 
washing  away  of  the  soil  irom  the  mountains  and  in  the  beneficial  influence  which 
they  exert  upon  the  atmosphere. 

Large  forests  deaden  and  break  the  force  of  heavy  winds  that  beat  out  the  seeds 
and  injure  the  growth  of  plante.  They  form  reservoirs  of  moisture ;  they  shelter  the 
growth  of  the  fields ;  apd  upon  hill-sides,  where  the  rainwaters,  checked  in  their  descent 
by  the  thousand  obstacles  thoy  present  by  their  roots  and  by  the  trunks  of  trees,  have 
time  to  filter  into  the  soil,  and  only  find  their  way  by  slow  degrees  to  the  rivers."  They 
regulate,  in  a  certain  depree,  the  flow  of  the  waters  and  the  hygrometrical  condition 
of  the  atmosphere,  and  their  destruction  accordingly  increases  the  duration  of 
droughts,  and  gives  rise  to  the  injuries  of  inundations  which  denude  tht  face  of  the 
mountains. 

Penetrated  with  these  truths,  logisLators  have  in  all  ages  made  the  preservation  of 
forests  an  object  of  special  solicitude. 

In  the  exercise  of  their  right  of  eminent  domain  the  governments  of 
Europe  go  beyond  what  is  necessary  or  -would  be  practicable  in  this 
country,  not  hesitating  to  control  by  law  the  managem^it  of  private 
forests  as  well  as  those  which  belong  to  the  state.  So  Professor  Maca- 
rel says  on  this  point: 

The  general  law  of  France  is  that  owners  are.  fi*©  to  vary,  within  certain  limits, 
the  cultivation  and  working  of  thoir  lands;  but,  as  to  woods  and  forests,  the  pnblic 
interests  demand  tbat  individnals  shall  nf»t  be  free  to  clear  them  from  the  soil  when- 
ever they  please.  From  hence  it  follows  that  the  administration  has  a  right  to  pro- 
nounce its  prohibition  against  ck  ai  ing  whenever  it  is  deemed  that  the  public  interoets 
require  that  this  be  done. 

The  law  of  Switzerland  laysdowi'i  the  same  principle  most  distinctly. 

In  Sweden,  moro  tliiin  two  biindred  and  tifty  years  ago,  private  own- 
ers of  forests  were  reijuiied  to  plant  aud  protect  from  cattle  two  trees 
for  each  one  cut. 
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Pmssian  Germany  has  20,000,000  acres  of  forests,  half  of  which  be- 
long to  the  state  and  incorporated  bodies,  and  half  to  private  persons. 
In  tiie  care  and  management  of  these — one-fourth  only  of  the  extent  of 
oar  public  timber  lands — the  state  expends  annually  $7,500,000,  and  from 
them  derives  an  income  of  $14,000,000.  And  while,  in  general,  the  private 
proprietors  are  allowed  to  manage  their  forests  as  they  please,  they  are 
liable  by  law  to  have  their  rights  or  privileges  restricted  whenever  the 
general  good  demands  it,  as,  for  instance,  where  the  clearing  of  a  forest 
growing  on  sandy  soil  would  expose  neighboring  pi*operty  to  be  injured 
by  having  this  sandy  soil  carried  upon  it  by  the  winds,  or  where  the 
volume  of  a  stream  would  be  lessened  or  made  irrregular  in  its  flow  by 
the  removal  of  a  forest  growing  along  its  banks  or  upon  its  head  springs. 

li^othing  is  better  established,  therefore,  by  the  concurrent  usage  and 
legislation  of  other  nations,  than  that  the  forests  of  a  country  are  prop- 
erly a  matter  of  national  concern,  something  to  be  cared  for  and  pro- 
tected by  governmental  authority.  As  to  tiiis  we  have  been  very 
neglectfal.  We  have  neither  estimated  properly  our  own  forests,  as  we 
have  lived  among  them  and  been  benefited  by  them,  nor  so  read  the 
history  of  other  nations  with  respect  to  their  forests  as  to  profit  by  it. 
Great  dangers  and  sufferings  of  extreme  character  have  led  most  of  the 
Eastern  nations  to  adopt  stringent  laws  for  the  regulation  of  their  for- 
ests, as  something  upon  which  their  very^existence  was  dependent. 
Spain  has  gone  down  from  her  rank  as  the  foremost  power  of  Europe 
to  her  present  inferior  position  as  the  result,  m  large  part,  of  the  waste- 
ful consumption  of  her  forests.  Other  countries  adjacent  to  the  Medi- 
terranean have  declined  in  population  and  i>ower  for  the  same  reason. 
Fertile  regions  have  become  deserts,  and  valleys  and  plains  that  once 
waved  with  grain  have  been  buried  under  avalanches  of  stone  and 
gravel  which  have  been  shot  from  the  mountain-sides  because  their  bar- 
riers of  forests  have  been  removed.  The  Kianate  of  Bucharia,  an 
example  within  our  own  time,  challenges  our  attention.  Within  the 
memory  of  those  now  living  this  was  among  the  most  fertile  regions  of 
the  Asiatic  continent.    As  one  says,  it  was — 

V\rhen  well  wooded  aod  watered,  a  teirestrial  paradise;  but  within  the  last  twenty- 
five  years  a  mania  of  clearing  has  seized  npon  the  inhabitants,  and  aU  the  great  forests 
have  been  cnt  away,  while  the  little  that  remained  was  ravaged  by  fire  daring  a  civil 
war.  The  consequences  were  not  long  in  foUowing,  and  have  transformed  this  coantry 
into  a  kind  of  arid  desert.  The  water-conrses  are  dried  np,  and  the  irrigating  canats 
empty.  The  moving  sands  of  the  desert,  being  no  longer  restrained  by  barriers  of  for- 
ests, are  every  day  gaining  npon  the  land,  and  will  nnish  by  transforming  it  into  a 
desert  as  desolate  as  the  solitades  that  separate  it  from  Khiva. 

Such  instances  might  be  abundantly  adduced.  Countries  thus  injured 
or  wasted  by  the  destruction  of  their  forests  will  continue  to  decline,  or 
must  await  the  slow  renovation  of  their  forests  as  the  consequence  of  a 
properly  awakened  attention  to  the  subject. 

If  we  are  not  already  among  the  suffering  nations  it  is  only  because 
of  our  extraordinary  resources.  But  already  our  streams  are  running 
with  a  lessened  and  unsteady  flow.  Commerce,  on  such  great  arteries 
of  communication  as  the  Hudson  and  Ohio,  is  impeded  both  by  floods  and 
droughts,  which  are  the  direct  result  of  removing  the  forests.  The  in- 
terests of  agriculture  are  sufEering  from  the  like  cause. 

We  cannot  be  too  prompt  nor  too  energetic  in  taking  whatever  meas- 
ures promise  to  be  most  successful,  wheUier  in  protecting  what  forests 
remain  from  unnecessary  consumption  or  in  securing  the  planting  of 
iorests.  to'  a  proper  extent  where  there  are  none,  or  where  they  are  not 
suMciently  abundant  for  the  general  welfare  of  the  country.  Our  ex- 
isting forests,  in  a  large  portion  of  the  country^  are  but  the  semblance 
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of  forestB.  The  yalnable  timber  has  already  been  remored,  or  they 
have  grown  up  in  snch  neglect  that  they  will  yield  bnt  a  small  -pet- 
centage  of  what  would  grow  with  proper  management  on  an  equal  area. 
With  the  rapid  growth  of  the  coantry  and  the  increasing  demand  for 
the  products  of  the  forests  our  timb^-lands  will  rapidly  vanish  fit>m 
sight,  and  it  will  require  all  our  care  and  all  our  energy  to  avoid  great 
inconvenience  and  suffering  on  this  account.  The  market  price  of  lum- 
ber is  already  much  advanced,  and  a  further  advance  is  certain*  It  is 
for  the  interest  of  the  individual  States  to  take  earnest  action  in  re^ud. 
to  this  subject  apart  from  what  the  General  Government  may  do.  They 
should  establish  local  experiment  stations,  and  should  provide,  in  con- 
nection with  their  agricultural  colleges  or  otherwise,  for  instruction 
in  the  theory  and  practice  of  forestry.  Similar  instruction  should  be 
secured  in  connection  with  the  experiment  stations  which  the  General 
Government  may  establish.  On  this  account  it  would  be  desirable  to 
have  these  stations  located  in  the  vicinity  of  existing  colleges  or  scien- 
tific schools,  as  a  large  part  of  the  necessary  instruction  could  thus  be 
given  by  the  professors  already  engaged,  and 'only  perhaps  a  single 
additioual  instructor  would  need  to  be  provided  for.  But  the  most 
abundant  provision  of  means  and  the  most  generous  outiay  of  money 
will  be  a  cheap  expenditure  in  securing  the  great  and  lasting  benefits 
which  may  thus  be  attained. 

Bespectfnlly  submitted. 

N.  H.  EGLBSTON, 

Chief  of  Forestry  Division. 

Hon.  OBOBaE  B.  LoBiNa, 

Commissioner  of  Agriculture. 


THE  MEAT  QUESTION  ANALYZED. 

By  Dr.  G.  Spbague,  Chicagoj  IIL 

The  use  of  meat  as  an  article  of  food  has  grown  to  very  formidable 
proportions  within  the  last  few  decades.  The  flesh  of  our  domesticated 
meat-producing  anunals  has  been  so  improved  in  quality,  and  their  ca- 
pacity for  laying  on  flesh  so  enhanced  by  careful  breeding  with  these 
ends  in  view,  and  the  range  given  to  the  use  of  meats  by  improved  and 
diversified  cookery,  that  animal  food  has  come  from  habit  to  be  a  press- 
ing need  to  the  human  race;  at  the  same  time  it  takes  the  lead  as  an 
article  of  commerce. 

But  few  realize  the  extent  to  which  improvement  has  been  made, 
either  in  the  matter  of  quality  or  the  great  gain  made  in  the  relative 
weight  of  the  more  valuable  as  compared  to  the  less  desirable  portions 
of  the  carcass.  Nearly  every  one  is  aware  of  the  great  improvement 
made  in  some  of  our  vegetables  and  fruits,  amounting  to  a  total  change 
in  structure,  qualities,  and  taste — ^in  fact,  resulting  in  the  production  of 
edible  articles  of  the  very  highest  value  which  before  the  transforma- 
tion were  valueless;  witness  the  potato  and  the  peach.  Now,  it  having 
been  possible  in  the  articles  named^  accepting  or  discarding,  as  we  like, 
the  Darwinian  doctrine  of  progression  in  physical  structure,  no  one  can 
deny  the  pliability  in  the  hands  of  the  careful  breeder  of  thejftesh  and 
frame  of  the  domestic  animals,  the  flesh  of  which  is  used  as  human  food. 
We  refer  now  to  the  three  species  in  use  for  the  purpose  named,  these, 
viz.,  cattle,  sheep,  and  swine,  forming  the  bulk  in  all  countries  where 
improvements  have  been  made. 
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The  origin  of  our  meat-prodnoing  animalS)  or  rather  the  transforma- 
tion from  the  wild  races  of  remote  ages,  has  been  a  stady  with  only  a 
few.  Certain  persons  have  made  investigations  In  pursuing  studies 
in  natural  history,  and  a  few  others  engaged  in  rearing  improved 
farm  stock  have  undertaken  to  dear  up  certain  mysteries  and  place 
within  easy  grasp  the  many  curious  features  discernible  in  the  pres- 
ent. A  few  breeders  of  improved  farm  animals  bred  for  their  flesh 
recognize  the  plastic  nature  of  the  bodies  of  our  cattle,  sheep,  and 
swine,  while  much  the  larger  number  pin  their  faith  to  certain  vague 
traditions  pointing  to  a  very  ancient  origin  for  each  of  the  prominent 
breeds  beyond  which,  as  they  believe,  the  knowledge  of  man  goeth  not. 
A  carefcQ,  unbiased  study  of  the  facts  shows  us  that  prior  to  the  middle 
of  the  eighteenth  century  there  was  no  intelligent  effort  to  improve  the 
domestic  farm  beast;  hardly,  in  fact,  so  far  back  as  the  period  men- 
tioned. So  in  all  the  period  intervening  between  the  time  of  Bakewell 
and  the  eventful  era  when  Abram  is  reported  to  have  been  rich  in 
cattle,  the  beasts  of  the  field  were  uncouth,  exceedingly  imperfect  as 
meat  producers,  and  changeable  in  form,  size,  and  characteristics,  ac- 
cording to  the  climate  into  which  they  drifted  and  the  influence  of  food 
supply,  a  location  upon  low  marshy  districts  where  vegetation  was  abun- 
dant conducing  to  steady  increase  of  size  of  frame  with  augmented 
coarseness,  whUe  arid  plains  and  high  lands  on  which  the  feed  was 
scant  in  a  very  few  years  would  give  origin  to  a  smaller  class  with 
refined  bone,  hair,  and  skin. 

LmiTED  USB  OF  MEAT  BY  THE  ANOEBNTS. 

The  flesh  of  the  early  ox  was,  compared  to  that  of  uiodem  times, 
rarely  used  as  food.  He  was  a  beast  of  burden,  was  ridden,  and  har- 
nessed to  the  plow.  He  was  revered  and  handled  with  gentleness.  The 
length  of  furrow  that  he  was  allowed  to  travel  was  120  paces,  and  it 
was  required  that  he  have  a  breathing  spell  at  the  end  of  the  furrow. 
In  the  time  of  Abram  his  flesh  was  permitted  to  be  eaten,  though  in 
certain  cases  the  use  of  it  was  limited  or  altogether  forbidden,  as  when 
he  was  employed  in  labor  and  when  his  numbers  were  few.  The  Hin- 
doos were  forbidden  to  shed  his  blood  at  all  j  the  Egyptians  were  only 
permitted  to  do  so  at  sacrifices,  and  other  nations  were  compelled  to 
equal  abstinence.  The  Jews  were  permitted  to  use  the  flesh  of  cattle, 
but  they  were  abstemious  in  the  use  of  animal  food ;  hence  the  restric- 
tions thrown  around  them  were  not  severe.  Now,  the  tendency  was,  as 
will  be  readily  seen — even  if  the  ancients  were  a  progressive  people  given 
to  making  improvements,  which  they  were  not — ^for  their  cattle  to  re- 
tain their  primitive  forms  persistently,  except  where  modified  by  local- 
ity^  climate,  or  feed,  as  stated.  Nothing  points  to  their  having  enter- 
tained any  thought  of  improvement,  changing  the  outer  contour  by 
selections  in  coupling  or  breeding,  with  a  view  to  implanting  marbled 
flesh  within  the  inner  structure.  We  have  no  reason  to  be  surprised  on 
either  of  these  points,  because,  as  to  the  first,  all  the  various  descrip- 
tions of  cattle,  offshoots  of  the  original  stock,  whatever  that  may  have 
been,  have,  during  all  the  ages  since  Abram's  time,  bred  as  they  would — 
changed  in  form  by  climatic  and  food  influences,  and  not  rendered  plas- 
tic by  the  hand  of  man.  As  to  the  second  point,  which  involves  fatten- 
ing tendency  and  marbling  of  the  flesh,  we  certainly  cannot  reflect  upon 
the  ancients,  as^  with  all  the  remarkable  and  praiseworthy  improve- 
ments made  during  Bakewell's  time  and  since,  no  systematic  effort  has 
been  made  to  get  at  the  bottom  of  the  question  of  meat  structure. 
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While  the  desire  for  meat  food  prevailed  with  the  ancients  to  a  very 
limited  degree,  still,  for  their  help  in  labor,  for  their  milk,  and  as  an 
article  of  barter,  domestic  animals  were  held  in  high  esteem.  To  such 
an  extent  did  Uiis  obtain  that  even  in  addition  to  the  fact  that  they  were 
objects  of  worship  the  portraits  of  the  ox  appeared  upon  the  coins  of 
those  days.  To  destroy  them  wantonly  was  a  public  crime.  Pliny  tells 
us  that  a  Boman  citizen  was  condeinnod  to  exile  because  he  killed  his 
laboring  ox  to  gratify  the  appetite  of  a  capricious  person.  The  Celtic 
nations  of  Europe  seem  to  have  poss('sse<l  somewhat  of  the  same  senti- 
ments, as  we  are  told  by  historiann  (Low),  and  even  up  to  a  late  x>eriod 
there  were  superstitious  remembrances  attached  to  the  red  cow,  whose 
milk  was  believed  to  be  a  charm  for  certain  ailments.  This  traditional 
sentiment  i>oints  to  the  fact  tliat  a  red  cow  was  a  rarity,  the  prevailing 
colors  having  been  black,  brown,  fawn  color,  and  a  combination  of  these. 
A  large  number  in  latter  years  were  white. 

CATTLE.— VAEIATIONS  IN  SIZE. 

At  what  period  the  changes  in  form  and  size  of  the  meat^prodndng 
ox  occurred  we  have  no  nioans  of  knowing:.  The  Uri,  described  by 
Julius  Cassar,  reported  as  i)re vailing  in  the  Ilercynian  forests,  were  said 
to  approach  the  elephant  in  size.  Winy  refers  to  them  as  inhabitants 
of  Scythia  and  Germany,  along  with  the  bison.  Pliny  speaks  of  the 
bison  as  an  animal  like  a  stag,  brought  from  Africa.  Salonius  corrobo- 
rates the  statement  of  Pliny. 

We  are  told  that  fossil  skulls  have  been  found  in  various  parts  of 
Europe  resembling  the  domestic  races  of  cattle,  differing  only  ftom 
them  in  size.  These  bones  indicate  an  animal  three  times  as  large  as 
the  modem  races  of  cattle.  The  question  very  properly  comes  in  here, 
whether  or  not  the  very  large  size  to  which  some  of  our  modem  thorough- 
breds and  high-grades  attain  is  not  attributable  to  the  possession  of  blMd 
from  the  ancient  stock  referred  to.  The  remains  of  the  large  cattle  to 
which  reference  is  made  are  found  in  the  same  strata  with  those  of  the 
elephant  and  other  large  animals  which  formerly  inhabited  Europe, 
proving  that  they  lived  in  the  same  era.  Shaw  tells  of  an  animal  of 
the  cattle  kind  found  in  various  parts  of  India,  north  of  Bengal,  called 
the  **amee,"  which  far  exceeded  in  size  any  of  the  cattle  kind  heretofore 
discovered.  Its  height  was  said  to  be  as  much  as  twelve  feet.  The 
horns,  which  were  full  two  feet  in  length,  were  erect  and  semi-lunar — 
flattened,  and  annularly  wrinkled,  with  smooth,  round,  approaching 
points.  The  amee  is  seldom  seen  within  the  European  settlements,  but 
a  very  young  one  was  picked  up  alive  in  the  Ganges  many  years  ago 
which  was  as  big  as  a  larg^  bullock,  and  weighed  three-quarters  of  a 
ton.  Some  of  the  native  princes  were  said  to  have  kept  them  for  parade 
under  the  name  of  fighting  bullocks.  As  before  stated,  so  far  as  history 
informs  us  definitely,  the  different  breeds  of  cattle  have  differed  widely 
in  external  appearance  and  size,  according  to  climate  and  as  food  was 
abundant  or  scarce.  A  difference^  however,  which  Is  esteemed  remark- 
able, is  that  which  divides  them  into  two  classes,  viz.,  the  aurochs^  or 
ox  without  a  hunch  on  his  back,  and  the  bison,  or  hunched  ox.  All  the 
tame  ciittle  without  hunches  have  proceeded  from  aurochs^  and  all 
with  hunches  are  the  issue  of  the  bison.  History  tells  us  that,  begin- 
ning with  the  north  of  Europe,  the  few  cattle  found  in  Iceland  are  with- 
out horns,  though  otherwise  yary  little,  if  any,  from  those  of  more 
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favored  localities.  In  size,  it  is  stated,  the  rule  applies  in  all  countries 
that  this  depends  upon  the  abundance  or  absence  of  feed. 

The  Dutch  are  reported  in  early  accounts  to  have  often  brought  cattle 
from  Denmark,  which  grow  and  fatten  prodigiously  in  tlieir  pastures, 
giving  plenty  of  milk.  The  Danish  cows  are  mentioned  as  longer  in  the 
body  than  the  generality  of  cattle.  The  oxen  and  cows  of  Ukraine,  where 
the  pastures  are  excellent,  were  a  good  many  years  ago  (the  period  not 
being  given  by  historians)  the  largest  in  Europe,  and  similar  in  other 
respects  to  our  cattle.  The  hunched  oxen  are  stated  to  have  been  more 
like  the  domestic  cattle  of  Europe  in  the  color  of  the  hair  and  figure  of 
the  horns.  The  handsomest  were  reported  all  white,  like  the  cattle  of 
Lombardy.  Some  were  said  to  have  no  horns,  others  those  much  ele- 
vated, and  still  others  that  were  so  bent  down  that  they  were  almost  pend- 
ant. They  are  stated  to  have  had  soft  hair,  and  the  hunch  on  the  back 
Ib  said  to  Mve  been  made  up  of  afatty  kind  of  flesh,  very  tender,  and  equal 
when  cooked  to  the  tongue  of  the  ox.  The  excrescence  on  some  of  these 
animals  weighed  from  forty  to  fifty  pounds.  Some  specimens  had  pro- 
digious horns.  There  was  one  in  the  French  King's  cabinet  which  was 
3^  feet  in  length  and  7  inches  in  diameter  at  the  base.  Many  travelers 
s^rm  that  they  have  seen  them  of  a  capacity  sufBcient  to  contain  fifteen 
or  twenty  pints  of  water.  On  the  contrary,  all  the  northern  countries 
of  Africa  and  Asia  and  Europe,  entirely  comprehending  even  the  ad- 
jacent islands  to  the  Azores,  are  inhabited  by  oxen  without  a  hunch, 
which  derive  their  origin  from  the  aurochs. 

Every  part  of  South  America  is  inhabited  by  oxen  without  hunches, 
which  the  Spaniards  and  others  have  successively  transported.  Thus 
the  wild  and  the  tame  ox,  the  European,  the  Asian,  the  American,  and 
tiie  African  ox,  the  bonasus,  the  aurochjs,  the  bison,  and  the  zebu  are, 
say  historians,  all  animals  of  one  and  the  same  species,  which,  accord- 
ing to  climate,  food,  and  the  different  usages  to  which  they  have  been 
subjected,  have  undergone  all  the  variations  mentioned. 

Naturalists  have  not  been  able  to  settle  the  question  as  to  whether 
or  not  the  cattle,  the  fossilated  remains  of  which  were  found,  as  before 
stated  in  this  paper,  in  the  alluvial  deposits  in  various  portions  of  Eu- 
rope, were  the  parent  stock  from  which  our  present  races  of  domestic 
cattie  originated,  and  the  same,  in  fact,  described  by  Julius  Caesar.  The 
question  is  put  in  the  following  form,  and  it  is  argued  that  we  can — 

By  all  the  evidence  which  the  qaestlon  admits  of,  trace  the  existing  races  to  the 
Uri.  which  lonsr  anterior  to  the  historic  era  inhabited  the  forests  of  Germany,  Gaal, 
Britain,  and  other  countries.  It  is  a  question  inyolying  an  entirely  different  series  of 
considerations  whether  these*  Uri  were  themselves  descended  from  an  anterior  race 
snrpassing  them  in  magnitude,  and  inhabiting  the  globe  at  the  same  time  with  other 
extinct  species.  While  there  is  nothing  that  can  directly  support  this  hypothosis, 
there  is  nothing  certainly  founded  on  analogy  that  can  enable  ns  to  invalidate  it. 
The  fossil  Urus  inhabited  Europe,  where  a  very  different  condition  existed  with  re- 
gard to  temperature,  the  supplies  of  vegetation,,and  the  subsequent  development  of 
animal  forms.  Whv  should  not  the  Urns  under  these  conditions  have  been  a  far 
larger  animal  than  he  subsequently  became  f 

The  great  ox  of  Lincolnshire  fens  exceeds  in  size  the  little  ox  of  Bar- 
bary  or  the  Highland  hills,  and  we  cannot  consider  it  as  incredible 
that  an  animal  which  inhabited  Europe,  where  elephants  found  food 
and  a  climate  congenial  to  their  natures,  should  have  greatly  surpassed 
in  magnitude  the  same  species  under  the  present  conditions  of  the  same 
countries. 

Anthony  Fitz  Stephen,  who  wrote  in  the  latter  part  of  the  reign  of 
Henry  11,  describes  the  Uri  as  then  abounding  in  the  forests  around 
London.  John  Leslie,  who  wrote  lateinthefifteenthcentury^statesthat 
80A— ^83 
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the  wild  ox,  whioh  he  terms  the  Ba  tylveitrisj  was  found  in  the  woods 
of  Scotland :  that  it  was  of  of  a  white  eolor,  had  a  thick  mane  like  a 
]iou'»,  and  tiiat  it  was  tiien  foand  only  at  Stirling,  Gnmbemaald,  and 
Kincardine.  Those  at  the  noble  park  of  Hamilton  are  still  in  existenoe, 
preserved  with  care.  They  have  lost  the  thick  manes  ascribed  to  them 
by  the  early  writers,  and  the  females  have  become  generally  destitute 
of  horns,  bat  all  their  other  characteristics  show  them  to  be  the  descend- 
ants of  the  ancient  race, 

ohahoes  in  form  bt  OBossma. 

As  proof  the  of  readiness  with  which  peculicff  ities  of  form  may  be  over- 
come, we  quote  the  fact  that  specimens  of  the  larger  as  well  as  the 
smaller  races  of  Hindoo  cattle  have  been  taken  to  England  at  various 
times,  and  being  crossed  with  native  cattle  the  hump  of  the  Hindoo 
beast  disappears  with  the  first  cross.  This  being  the  case,  it  is  easy 
to  see  how  plastic  is  the  flesh  and  frame  of  our  meat^producing  animals, 
and  how  remarkable  it  is  that  during  the  centuries  up  to  the  middle  of 
the  seventeenth  no  effort  that  we  can  learn  of  was  made  to  improve  the 
model  of  the  domestic  races  of  cattle,  rendering  them  better  suited  to 
yield  flesh  of  high  quality  as  an  article  of  food  for  daily  use. 

THE   HVCPBOVEMBNTS   OF   THE   EIGHTEENTH  AND   NINETEENTH   OEN- 

TITBIE0. 

Mr.  Bakewell,  of  Dishley,  was  the  first  who  undertook  the  improve- 
ment of  cattle  and  sheep  with  system  and  intelligence.  Mr.  Bates  has 
had  to  bear  about  all  the  blame  that  has  attached  to  the  early  improve- 
ment of  cattle.  He  was  grufi*  and  outspoken,  and  his  dogmatic  style 
and  selfish  ways  were  brought  out  quite  plainly,  wjiile  Mr.  Bakewell 
was  secretive  and  no  doubt  equally  selfish,  but  not  so  self-asserting  as 
Mr.  Bates,  hence  escax)ed  criticism.  The  modes  of  Mr.  Bakewell  have 
never  come  ftilly  to  light.  He  only  trusted  one  man— a  faithful  old 
flock-master— with  his  plsm  of  crossing.  It  was  known  of  him  that  at 
one  time  he  bought  a  black  ram  in  market,  but  his  purpose  was  not  sus- 
pected at  the  time,  and  nothing  was  heard  from  the  ram  after  passing 
into  his  hands.  The  very  few  who  had  knowledge  of  the  purchase 
doubtless  supposed  as  the  ram  was  flEit  that  he  was  bought  for  slaughter. 
A  considerable  time  after  the  purchase— it  might  have  been  one  year,  it 
might  have  been  two  or  three  years — a  visitor  who  was  well  received  by 
Mr.  Bakewell  staid  over  night  at  his  house,  and  was  shown  quite  gen- 
erally over  the  premises  by  his  host.  He  observed,  however,  that  there 
was  one  portion  of  the  place  that  seemed  to  1)0  purposely  avoided  by 
the  proprietor.  The  visitor  having  his  curiosity  aroused  got  up  very 
early  the  folio  wing  morning,  and  upon  gaining  access  to  the  place  re- 
ferred to  there  fouud  the  black  ram  carefully  secluded  from  the  obser- 
vation of  visitors.  Feeling  that  he  had  infringed  upon  the  rights  of  his 
host,  the  fact  was  not  mentioned  till,  we  think,  after  Mr.  BakewelPs 
death.  Now,  the  ram  referred  to  was  said  to  have  been  an  unusually 
good  feeder,  and  laid  his  flesh  on  rapidly.  After  Mr.  Bakewell's  death 
it  is  reported  that  black  lambs  were  occasionally  dropped  from  ewes 
(Leicesters)  of  his  breeding,  though  none  were  ever  seen  during  his 
liletirae.  The  inference,  of  course,  is  that  they  were  destroyed,  the  white 
ones  only  being  permitted  to  grow  to  maturity. 

Regarding  Mr.  Bakewell,  his  improvements  were  made  mainly  in 
sheep-breeding,  though  to  a  degree  upon  the  long-horned  breed  of  cattle. 
We  have  Mr.  Bates'  statement  that  in  1783  his  attention  was  first  drawn 
to  the  importance  of  agricultural  improvements  by  Mr.  Wartell,  of  Great 
Britain,  while  on  a  visit  to  the  southern  part  of  the  county  of  North- 
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amberland.  Mr.  Wartell  was  a  man  of  superior  infonnation  in  Iiis  day. 
Mr^  Bates  always  spoke  of  him  as  the  first  improver.  He  bred  good 
cattle  and  furnished  bulls  of  improved  breeding  to  the  farmers,  buying 
their  steers^  which  he  fed  upon  his  own  farm. 

Pedigree  iras  eYerythiii£r  with  Mr.  Wartell ;  a  long  line  of  the  best  anceetora  was 
indiapensble  if  one  wishea  to  breed  to  a  certainty ;  not  that  be  did  not  know  that 
^eat  judgment  was  necessary  in  putting  the  moat  proper  males  to  the  mpst  suitable 
females. 

This^  Mr.  Wartell  said,  was  the  only  way  to  make  a  permanent  im- 
provement in  any  breed  of  stock,  bearing  iii  mind  the  purposes  for  which 
they  were  intended.  During  the  Bevolutionary  war  in  this  country, 
times  in  England  were  very  much  depressed,  and  so  remained  during 
the  whole  of  the  last  quarter  of  the  century.  Mr.  Wartell  bred  the  bufl 
known  as  Jolly's  bull  (337).  It  must  have  been  about  1769  that  Mj. 
Wartell  sold  this  bull,  then  a  calf,  to  the  young  man  Jolly — ^tUen  sev- 
enteen years  old— for  thirty  guineas ;  but  Jolly,  thinking  perhaps  that 
one  good  bull  was  enough  for  the  lifetime  of  one  man,  never  bought 
another.  So  be  is  not  credited  with  doing  much  towards  making  im- 
provements. Kot  BO,  however,  with  the  GolUngs,  Bates,  and  others 
who  made  such  permanent  and  decided  improvements  upon  the  cattle 
of  their  time  that  the  impress  of  their  best  animals  holds  to  this  day. 
JSTotwithstandiug  the  efforts  that  have  been  made  to  perfect  the  various 
breeds  of  meat-producing  animals,  a  full  understanding  of  th^  inner 
structure  of  the  cattle  beast  has  never  been  had. 

Vague  notions  existed,  amounting  to  a  positive  belief  with  some,  that 
there  was  a  difference,  in  the  meat  of  the  prompt-fattening  beast  as 
compared  to  the  coarser-framed,  slow  fatteners,  but  no  efforts  seem  to 
have  been  made  to  get  at  a  fiill  understanding  of  the  subject.  K  the 
breeders  in  Mr.  Bates'  time,  and  those  who  manifested  a  good  deal  of 
intelligence  during  the  fourth  of  a  century  prior  to  his  beginning  as  an 
improver  of  cattle,  had  gone  to  the  bottom  of  the  subject  investigating 
the  peculiarities  of  the  cellular,  muscular,  and  circulatory  structures,  very 
rapid  strides  could  have  been  made  from  the  start  by  intelligently 
associating  the  fattening  tendencies  and  the  quality  of  the  meat  with 
the  structare  of  fiber  and  cell,  breeding  from  such  animals  in  prefer- 
ence which,  through  £heir  near  of  kin,  gave  evidence  of  the  possession  of 
such  interior  structure  as  we  are  now  learning  is  indispensable  to  Insure 
rapid  fattening  and  marbling  of  flesh.  We  have  no  knowledge  of  the 
subject  being  brought  to  public  notice  prior  to  the  meeting  of  the 
American  Short-horn  Breeders'  Association  at  Gincinnati  in  December, 
1873.  In  an  essay  read  by  the  writer,  entitled  ^<  Short-horns,  conforma- 
tion, ^ntour,  quality,"  the  following  passage  occuip : 

While  our  efforts  to  appear  weU  in  the  show  ring  and  to  possess  certain  fkyorite  fam- 
ilies are  commendatory,  we  are  too  mnoh  led  aveay  by  the  surface  of  things.  The 
demands  of  fashion  in  cattle  are  too  mnoh  like  the  demands  of  fashion  in  dress ;  if  the 
surface  captivates  by  its  eplendor,  no  matter  how  much  shoddy  is  beneath.  Through- 
out the  svstem,  under  the  skin,  between  the  muscle,  and  among  the  fibers  of  these, 
there  is  dlBtributed  what  is  called  cellular  tissue.  As  its  name  implies,  thJs  is  made 
up  of  cells,  and  in  these  cells  the  accumulation  of  fat,  whether  it  be  much  or  Uttle, 
is  deposited.  The  extent  to  which  this  tissue  is  found  varies  very  much  in  di^rent 
animals.  When  abundant  and  associated  with  strong  digestion,  active  absorbents, 
and  a  well-formod  carcass,  flesh  is  taken  on  very  rapidXy,  and  if  with  these  conditions 
the  skin  be  pliable  and  soft  the  animal  will  handle  weU  if  in  fair  flesh.  Now  the 
common  notion  is  that  aU  animals  that  handle  mellow  have  highly-flavored,  tender 
flesh.  This  is  an  erroneous  idea,  proved  so  every  day  on  the  butcher's  block.  Many 
Short-horns  have  well-marblod  flesh,  but  in  place  of  tests  having  been  made  in  aU 
herds  as  should  have  been  done,  by  slaughtering  ofl"  shorts  from  every  animal  in  each 
herd — so  far  as  practicable,  testing  the  meat  of  old  cows,  when  no  longer  useful,  as  an 
index  to  what  she  leaves  in  the  herd— there  is  hardly  a  thought  given  to  this,  and  we 
propagate  for  color  and  contour  mainly. 


Digitized  byCjOOQlC 


468    BEPOBT  OH  THS  COMMISSIONEB  OF  AOBXCULTURE. 

Following  the  reading  of  the  paper,  a  brief  diBCossion  sprang  up  as 
follows : 

Mr.  DoTT,  of  niinoiB.  There  is  one  qnestion  I  wonld  like  to  ask  the  doctor.  I  woald 
like  to  know  how  tax  the  toach  is  an  indication  of  the  onality  of  the  fleeh.  I  would 
like  to  have  the  doctor  explain  himself  fiilly  on  that  point. 

Dr.  BprjlOUS.  Mellowness  nnder  the  tonch  is  not  an  infallible  indication  of  the  in- 
terior flesh  of  the  animal  as  to  the  fineness  of  the  fiber  or  the  marbling  of  this.  It 
does  indicate  an  abundance  of  ceUnlar  tissue  nnder  the  skin.  I  have  to  repeat  that 
the  bntcher's  block  is  the  only  entirely  certain  test  of  the  qaalit7  of  fleeh  in  an  animaL 

Mr.  Thbashxb,  of  Indiana.  I  haye  been  tanght  to  believe  that  tooch  is  an  indica- 
tion of  the  character  of  an  animal's  flesh.  That  has  been  my  education  up  to  the 
S resent  time.  But  now  I  want  to  ask  the  doctor  a  Question.  £i  what  oolorea  animals 
o  these  good  eating  qualities  predominate  f    I  wish  the  doctor  would  tell  ns  thAt^ 

Dt.  SPBAauB.  Ckmimon  opinion  among  breeders  is  that  the  whites  and  roaos  h^ve 
the  finest  fledi,  and  that  has  to  a  degree  been  my  belief;  but  I  say  again  that  the 
butcher's  block  is  the  only  safe  and  sure  test  of  the  eating  qualities  of  an  animal  of 
any  color. 

Hon.  Mr.  Christie,  of  Canada.  I  am  afraid  that  anything  I  may  say  in  addition  to 
what  has  been  so  well  said  by  Dr.  Spraffue  will  add  but  little  of  yalue  to  the  discna- 
sion.  The  doctor  has  gone  at  length  into  the  discussion  of  the  shape,  a|»pearanoe, 
flesh,  handling,  Ac,  ox  Short-horn  cattle.  I  fully  bear  the  doctor  out  as  to  whites 
and  roans.  I  observe  that  there  exists  in  this  country  what  seems  to  me  an  nnac^- 
conntable  preference  for  red  Short-horns.  My  experience  dnrinff  a  period  of  thirty 
years  in  breeding  Short-horns  is  that  the  best  feeders  and  handlers,  as  well  as  the 
most  tender-fleshed  animals,  are  white:  it  was  almost  wholly  the  oncinal  Short-hom 
color.  When  red  existed  in  the  early  Short-homs  it  was  not  a  dense  but  a  yellow  red. 
I  agiee  with  Dr.  Sprarne  in  regard  to  handling.  It  has  its  use  and  proper  value,  but 
is  no  sure  indication  <»  the  condition  of  the  flesh.  A  papery  hide  is  not  desirab^  as 
we  all  know.  I  have  noticed  that  the  best  flesh  rebounds  under  the  touch,  like  India 
rubber.  It  yields  to  the  pressure  of  the  fingers,  but  in  a  moment  resumes  its  smootii 
Bur&oe.  In  cases  of  that  kind  I  have  observed  that  the  flesh  was  fine,  marbled,  and 
tender.  I  do  not  know  that  I  can  add  anything  to  the  «ssay  of  Dr.  Sprague,  but  it 
seemed  my  duty,  as  well  as  the  duty  of  all  Short-hom  breeders,  to  educate  the  public 
and  remove  the  popular  prejudice  against  light  colors  in  Short-homs. 

Dr.  Spbague.  I  would  ask  Mr.  Chnstie  if  he  has  observed  any  difierence  in  the  qual- 
ity of  flesh  after  cooking,  and  what  results,  if  any,  he  has  arrived\it  in  this  way  in 
regard  to  color  f 

Mr.  €hbi8TIx.  There  is  a  class  of  cattle  deriving  their  qualities  from  the  old  Dutch 
cattle.  They  were  tough,  dark-fleshed  cattle.  They  are  a  peculiar  cattle  in  their 
confbrmation,  and  I  have  noticed  that  it  was  very  difficult  to  breed  their  peculiixities 
out  of  a  herd  when  once  in  it.  They  were  a  pointed-backed  cattie,  and  were  imported 
into  New  York.  The  Van  Rensselaer  cattle  were  of  that  character ;  they  were  darker 
colored,  with  hard,  wiry  tonch.  Their  meat  was  dark  and  lacked  the  tendemeas  and 
fine  marbled  appearance  noticed  in  the  meat  of  good  Short-homs,  e^eeially  of  the 
lighter  colors. 

The  discnssion  was  farther  participated  in  by  Messrs.  Lodowsky  and 
Doty,  of  Illinois,  and  Mr.  Thrasher,  of  Indiana,  bat  every  phase  of  the 
discussion  went  to  show  that  the  question  of  handling  merely  stood  in  the 
light  of  a  tradition  among  breeders,  no  evidence  appearing  that  the 
subject^had  been  studied  with  a  view  of  proving  or  disproving  th#  con- 
nection between  the  touch  of  hide  and  hair  and  the  quality  of  the  meat 
within. 

THE  MEAT  QUESTION  ILLXJSTBATED. 

To  further  illustrate,  we  quote  as  follows  from  the  remarks  of  ike 
author  of  these  papers  at  the  annual  meeting  of  the  Iowa  Breeders^ 
Association,  January,  1880,  together  with  the  inquiries  and  remarks 
which  followed.  On  this  occasion  there  was  present  quite  an  array  of 
specimens  of  meat  of  all  grades,  mainly  beef,  witii  one  specimen  of  the 
meat  of  the  deer.  These  were  taken  to  the  meeting  from  a  Chicago 
butcher's  shop,  where  only  high-grade  steers  are  cut  up,  others  being 
procured  at  Des  Moines  from  low-grade  carcasiies,  and  from  two  thor- 
oughbred cows  that  had  gone  barren  and  were  fattened  on  com.  The 
remarks  were  begun  touchmg  upon  the  subject  of  handling  by  pro- 
ducmg  a  large,  smooth  apple  as  an  illustration,  the  statement  being 
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made  that  no  matter  how  mellow  the  apple  was  nnSer  the  toach,  the 
firuit-man  would  not  give  an  opinion  upon  the  appearance  or  quality  of 
the  interior  meat  until  he  had  divided  the  apple  with  the  knife;  the 
declaration  being  made  by  the  speaker,  that,  in  the  present  state  of  our 
knowledge,  the  study  of  this  subject  having  been  greatly  neglected^  the 
breeder  could  come  no  nearer  to  telling  the  quality  or  appearance  of  the 
interior  flesh  of  the  ox  or  cow,  prior  to  cutting  the  carcass  up,  than  could 
the  fruit-man  in  the  case  of  the  apple.    The  speaker  said : 

lliis  iUnstration  brings  hb  directly  to  onr  subject,  viz.,  tbe  interior  quality  of  the 
fatted  meat-producing  animal.  No  drv  meat,  that  is,  meat  which  is  not  marbled,  the 
fat  being  weU  introduced  among  the  fibers  of  the  muscles,  can  be  otherwise  than  dry 
when  cooked,  if  dependence  be  placed  upon  the  pieces  of  meat  itself.  It  is  true  that 
certain  ingredients  which  a  dry  meat  lacKS  may  be  artificially  supplied  by  adding  but- 
ter, lard,  or  other  grease,  but  no  unprovised  addition  of  this  or  any  other  son  can 
take  the  place  of  the  fatty  matters  and  Juices  which  nature  supplied  to  the  meat  of 
the  well-bred  or  well-marbled  steer  or  cow. 

In  regard  to  the  adipose  matter  which  enters  the  cellular  tissue,  we  haye  to  say. 
that  fat  is  fat  the  world  over,  whether  it  be  made  from  com,  oats,  barley,  ground  feed 
from  the  mill,  oil-cake,  grass,  or  other  flesh-producing  substances.  Tbe  difi'erences  to 
be  noted  are  merely  these :  in  young  animals  the  flesh  is  white,  in  old  ones  It  is  yellow. 
In  the  camivora  it  has  a'strouff  smell,  while  in  ruminating  animals  it  is  nearly  odor- 
less. Now,  whether  much  or  little  fSat  finds  its  way  between  the  muscles  and  among 
the  fibers  of  these,  depends  mainly  upon  three  things : 

First,  upon  whether  the  food  given  be  charged  with  fSat  elements.  Tliese  arefoun^ 
quite  plentiful  in  com  and  oU-cake,  and  in  varying  degrees  in  all  other  feed ;  quite 
plentiful  in  clover,  blue  grass,  and  timothy,  in  some  of  the  wild  grasses,  and  in  vary- 
ing degrees  in  other  sorts. 

Secondly,  the  accumulation  of  fat  among  the  muscles,  and  among  the  fibers  of  these, 
depends  upon  the  vigor  with  which  digestion  is  carried  on,  accompanied  by  a  duly 
vigorous  process  of  assimilation.  Some  animals  have  this  mgestive  and  assimilative 
power  in  a  very  high  degree,  while  others  have  it  very  weak. 

In  the  third  place,  after  the  digestive  process  is  complete,  the  fat  carried  by  the 
blood  finds  a  lodgment  in  the  cellular  tissue,  and  obesity,  a  condition  of  extreme  . 
fatness,  depends  upon  the  presence  of  a  large  amount  of  cellular  tissue,  accompanied 
by  the  other  conditions  named  above.  The  wild  animals  and  the  thoroughbred  horse 
have  comparatively  little  of  this  tissue,  hence  they  do  not  easily  get  fat;  e^eciaUy 
those  do  not  that  are  fleet  of  foot,  for  adipose  matter  among  the  muscles  would  de- 
tract greatly  fh>m  the  capacity  for  speed. 

I  flllow  you  here  a  sirloin  cut  from  a  deer.  Tou  will  observe  that  there  is  no  £ftt 
among  the  muscles,  no  <<  marbling."  I  next  show  you  a  sirloin  from  a  common  cow. 
This  cow  was  weU  fattened—plenty  of  fat  under  skin  and  about  the  kidneys,  but 
none  among  the  muscles.  The  cut  which  I  next  show  you  is  from  a  fat  Devon  cow, 
bred  and  f<ML  by  Mr.  M.  L.  Devin,  near  Des  Moines.  You  wiU  observe  that  the  char- 
acteristic flesh  of  the  Devon  is  shown  here— lean  meat  without  the  admixture  of  fat. 
The  Devon  is  noted  for  strength  and  activity  of  muscle,  but  not  for  producing  marbled 
flesh.  Here  we  have  a  sirloin  steak  and  a  rib  roast  from  a  high-cprade  Short-horn. 
These  cuts  were  procured  from  a  butcher  in  Chicago,  who  states  tiaat  he  keeps  onljy 
high-grade  meat.  For  this  kind  he  gets  three  or  tour  cents  a  pound  more  than  is 
asked  for  the  meat  from  low-bred  cattle,  as  the  latter  do  not  marble  their  flesh.  You 
wiU  observe  that  this  steak  and  roast  are  marbled  weU  throughout.  The  next  piece 
of  beef  I  show  you  is  fh>m  a  thorough  bred  Short-horn  cow — a  descendant  of  Dahlia, 
by  Upstart.  Dahlia  was  imported  into  Clarke  County,  Ohio,  in  1854.  The  erosses 
since  1854  have  all  been  good,  hence  the  cow  and  her  meat  fairly  represent  the  elate 
to  which  she  belongs.  She  was  a  show  cow  from  her  calf  hood  up.  lou  observe  that 
her  meat  is  splendidly  marbled.  It  was  so  throughout,  and  in  such  a  carcass  there  is 
usually  very  little  waste.  Of  these  cuts  which  1  now  show  you,  foreshoulder,  fbre- 
rib,  loin  roasts,  and  sirloin  steaks,  two  of  the  latter  are  from  the  thoroughbred  cow 
Orphan  Nell,  a  Gwynne  cow.  This  cow,  as  also  the  one  named  above,  became  barren, 
for  which  reason  they  were  fed  up  and  sold  to  the  butcher.  The  meat  of  Orphan  Nell, 
you  will  observe,  is  unusually  well  marbled  throughout,  no  part  of  the  carcass  being 
deficient  in  thia  quality.  The  meat  of  tbe  two  cows  is  now  being  used  in  this  city,  ana 
we  learn  is  giving  excellent  satisfaction,  which,  of  course,  such  meat  cannot  fail  to  dd. 

After  the  remarks  npon  the  specimens  wero  closed,  the  opportanlty 
was  given  for  inquiries  or  remarks : 

Mr.  John  D.  Whitmax.  It  seems  to  me  that  this  subiect  opens  up  a  new  field  for 
thonghl  tliat  ucrtaiuly  (lemandaour  aj^tention.  Is  it  within  tbe  scope  of  thebreeder'a 
art  to  breed  and  rear  thia  high-class  beef,  by  breeding  with  express  reference  to  itf 

Dr.  Spkaque.  I  answer  that  it  is. 
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Mt.Whitmaiv.  To  what  extent  does  food  go  in  efiootinia^  this  result  f  In  other 
words,  can  yon  take  a  Texan  steer^  or  an  Iowa  scrub,  and  tuke  them  from  the  calf  to 
the  butcher's  block  at  three  years  old,  on  precisely  the  same  food,  and  produce  the 
same  results,  the  marbling  of  the  hc(>f  in  both  or  either  case  f 

Dr.  Spbague.  I  answer  that  you  cannot.  I  make  the  statement,  with  entire  confi- 
dence in  its  correctness,  that  the  presence  of  a  larj^e  amount  of  cellular  titssue  among 
the  muscles  is  peculiar  only  to  animals  noted  for  choir  easy  fattening  tendencies.  This 
has  an  application  to  hi^h-breed  cattle,  sheep,  and  swine,  and  not  to  low-bred  ani- 
mals of  these  breeds.  The  fat  cells  are  a  part  of  the  anatomical  structure,  are  bred 
in  it  and  bom  with  it  as  much  as  the  nerres,  the  mucus  linings,  and  the  skin.  If  an 
ftnimal^  88  instance  the  deer  and  the  low-breed  cattle  beast,  has  a  deficiency  of  cellu- 
lar tissue  and  fat  vesicles,  no  plan  of  Jeeding  whatever  can  supply  this  deficiency. 

Mr.  GuiNELL.  Does  Dr.  Sprague  hold  that  veal  is  ever  marbled  f 

Dr.  Spraous.  I  have  not  procured  a  specimen  of  veal  to  show  you.  "Would  not  exx>ect 
veal  to  show  marbling  to  any  great  extent.  Yet,  if  from  beasts  of  such  breeding  as  mar- 
ble their  flesh  when  made  fat,  the  young  calf  would  have  the  rudiments  of  the  celi  struct- 
ure. This  would  not  develop  to  auv  considerable  degree  in  the  growing  stat^  of 
the  calf,  but  continued  feedinoj  would  cause  it  to  show  itself  sooner  or  later.  There 
is  no  escaping  in  the  case  of  the  offspring  a  faithful  duplication  of  the  structure  that 
has  bred  into  the  system  of  the  parents.  This  holds  with  the  scrubs,  generally  with 
the  thoroughbred;  it  is  just  as  much  a  question  of  prepotency — power  to  propi^at^ 
the  type  of  the  parents-— as  it  is  a  question  of  prepotency  in  an  animal  that  is  ab&  to 
get  spotted  oi^yes  when  the  presence  of  spots  have  long  been  a  peculiarity  in  the 
ancestry. 

President  Welch.  I  want  to  ask  the  doctor  what  he  thinks  about  this  marbling 
equality  being  uniformly  connected  with  a  delicate  offal  or  small  bone,  or  whether  U 
is  not  exactly  uniform  in  that  respect.  Do  you  expect  a  large-boned  ^nimi^^  under 
any  circumstances  to  have  this  marbling  power? 

Dr.  SPRA.GUS.  I  would  not  expect  to  find  fat  cells  to  any  considerable  extent  mingled 
with  the  lean  of  an  animal  with  a  marked  coarse  frame  and  bone.  The  fine-boned 
beast  is  genersdly  smooth,  rotund  in  form,  consequently  presenting  in  quite  a  degree 
the  characteristics  of  a  fesder.  Still,  some  scrub  cattle  are  of  this  form  and  have  the 
fine  bone  to  the  full  limit  of  propriety  as  compared  with  the  weight  of  the  animal, 
and  I  have  up  to  tiiis  time  failed  to  find  finely-marbled  meat  wituin  the  carcass  of 
anv  low-bred  beast.  I  do  npt  say  such  a  carcass  will  not  be  /ound.  I  have  no  difiS- 
culty  in  finding  the  oaroasses  of^  grades  that  have  this  marbling  in  a  pronoonoed 
manner. 

President  Welch.  I  will  ask  whether,  in  the  light  this  snbject  has  taken,  a  scrub 
steer  can  ever  be  properly  fattened — whether,  if  you  find  him  so  that  he  wiU  lay  on  iai 
on  the  outside  of  the  muscles  and  around  the  kidneys,  the  edible  portions  of  the  steer 
will  not  remain  as  hard  and  leathery  as  ever  they  were  f 

Dr.  Sprague.  Yes;  the  fat  that  tne  scrub  lays  on  is  merely  an  accumulation  which 
nature  lays  away  for  future  use.  If  a  steer  so  fatted  should  be  neglected,  or  be  caug|it 
under  a  straw  stack  and  live,  as  sometimes  happens,  he  has  a  surplus  laid  up  to  feed 
on  which  would  be  graduaUy  absorbed.  High  feeding,  however,  enriches  the  flesh  of 
any  animal,  but  this  increased  richness  lies  in  the  norine  and  xhe  blood  which  re- 
mains within  the  flesh  after  the  animal  is  bled,  as  no  ordinary  process  of  bleeding 
can  withdraw  all  the  blood  from  the  blood  vessels,  especially  the  minute  system  ot 
arteries  and  veins. 

Professor  Knapp.  Are  there  any  outward  reliable  signs  that  you  can  go  by  in  ctcmb- 
ing  an  animal  that  will  produce  this  marbled  beef  in  their  getf 

Dr.  Sprague.  There  are  no  unvarying  signs  nor  indications  open  to  the  eye,  because 
you  cannot  look  inside.  Ton  must  see  the  meat  from  specimens  of  his  progeny  or 
class  of  kin  to  enable  you  to  form  a  reasonably  certain  opinion. 

Professor  Stalaer.  I  would  ask  if  the  indications  of  the  highest  degree  of  fattening 
qualities,  as  shown  by  the  outward  form  of  a  ready  fattener,  is  Ukelj  to  be  accom- 
panied with  marbled  flesh  f 

Dr.  Sprague.  Nature  rarely  makes  any  mistakes ;  she  is  usually  very  consistent. 
If  she  gives  an  animal  strong  digestive  power,  well-sprung  ribs,  large  stomach,  hei^ 
and  lungs,  with  consequent  vigorous  circulating  power  to  carry  the  blood  to  the  re- 
motest parts  with  vigor,  then  w^o  may  reasonably  look  for  a  good  supply  of  cells  into 
which  the  fat  may  go.  But  while  it  is  reasonable  to  look  for  this,  we  cannot  presume 
that  the  cells  will  be  abundant,  except  under  the  skin  and  about  the  kidneys,'  While 
the  beast  so  constituted  may  and  will  store  up  a  good  deal  of  tallow,  still  tallow  is  a 
cheap  commodity,  and  in  the  lecatious  named  it  does  nothing  towards  marbling  the 
flesh.  Variations  in  the  matter  of  distribution  of  the  cellular  tissue  and  fat  vesiofos  do 
exist  in  animals  of  the  same  contour  and  breeding. 

Professor  Knapp.  The  other  question  I  wish  to  raise  is  this :  With  respect  to  the 
great  advantage  to  be  gained  in  point  of  price  by  increasing  the  cellular  tissue,  and 
through  this  the  distribution  of  iat|  larding  the  muscles,  how  far  can  that  safely  be 


Digitized  by  VjOOQIC 


THE  MEAT  QUESTION  ANALYZED.  471 

carried  f    Might  it  not  l>e  carried  to  such  an  extent  as  to  become  a  disease  to  break 
down  the  animal  f 

Dr.  Spraguk.  It  is  a  very  difficult  thing  to  keep  a  cow  that  is  naturally  disposed 
to  lay  on  flesh  without  emlaiiffcrinpj  her  breeding  qnalities,  if  she  be  at  all  high  fed. 
An  animal  in  a  growing  condition  is  nninjnred  by  being  well  fed,  yet  yon  must  be 
'^arefnl  bow  yon  push  the  feeding.  It  is  not  wise  to  keep  an  animal  in  thin  condition. 
i5y  so  doing  yon  check  the  development  of  the  fat  tissues ;  yon  contract  the  cells,  the 
home  of  the  fat,  and  prevent  their  development.  It  is  a  very  nice  thing  to  handle  a 
cow  as  a  breeder,  for  a  series  of  years,  if  she  is  a  rapid  fatt-eiier,  aS  there  is  constant 
danger,  when  not  in  milk,  that  she  will  get  fat  beyond  the  point  of  sofety.  But  when 
yon  have  succeeded  in  doing  this,  and  the  animal  has  advanced  in  life  beyond  the 
nsnal  breeding  age,  yon  can  fatten  her,  if  she  is  hi  good  health,  very  quickly. 

Dr.  Sprague  closed  tlie  discussioB  by  saying  tbat  if  there  were  no 
farther  questions  to  ask  he  would  merely  add  that  what  we  particularly 
need  to  do  is  to  follow  up  the  get  of  bulls  kept  at  the  heads  of  herds  as 
they  go  to  the  butcher^s  block,  thoroughly  scrutinizing  the  meat  pro- 
duct, the  inner  part  of  the  edible  portions  as  the  fruitman  scrutinizes 
the  inner  portion  of  an  apple,  propagating  as  much  as  possible,  all  other 
things  being  equal,  from  those  animals  that  plant  within  their  progeny 
the  peculiarities  and  high  characteristics  of  tlesh  which  these  samples 
of  meat  have  been  brought  in  to  illustrate  and  make  plain. 

MEAT — ITS  STEtrCTtTBE. 

It  is  generally  supposed  that  the  lean  portion  of  an  animal,  used  for  its 
flesh,  is  a  conglomeration  of  lean  thrown  together  indiscriminately. 
This  is  an  erroneous  idea.  In  place  of  this  being  the  case  the  body 
takes  its  shape  through  the  presence  of  what  is  termed  a  system  of 
muscles.  These  are  distributed  with  especial  and  exact  reference  to  the 
motions  of  the  various  parts  of  the  body. 

There  are  about  four  hundred  muscles  in  the  human  body,  and  some- 
thing fewer  in  the  cattle  beast.  These  are  of  various  shapes  and  lengths, 
according  to  the  position  occupied  by  each  and  the  uses  subserved. 
Thus,  there  are  h^  a  dozen  short  muscles  distributed  about  the  ball  of 
the  eye^  their  use  being  to  change  the  position  of  the  ball  in  the  act  of 
viewing  objects.  There  are  adozen  muscles  in  the  hand,  which  control  the 
motionsof  the  hand  and  fingers.  There  are  about  ten  in  the  thigh.  These 
are  placed  around  the  thigh  bone,  and  all  the  motions  of  this  portion  of  tiie 
lower  limb  depend  upon  the  contraction  of  one  or  more  of  these  muscles. 
The  muscles  of  the  leg  and  arm  are  round  or  flat,  according  to  the  place 
occupied,  and  like  all  other  muscles  are  made  up  of  a  union  of  thousands 
of  fibers,  each  of  these  acting  like  a  spiral  spnng,  as  it  has  a  zigzag 
shape  when  contracted.  This  shape  is  seen  in  lean  boiled  beef,  the  boil- 
ing process  contracting  the  fibers  and  making  these  divisible,  each  fiber 
being  easily  separable  from  those  to  which  before  the  boiling  it  was  firmly 
united.  While  the  muscles  of  the  arms  and  legs  are  round,  or  measur- 
ably so,  those  of  the  chest  and  abdomen  are  broad  and  wide-spread,  ex- 
tending over  a  great  surface.  Thus,  in  the  human  subject  there  is  a 
broad,  long  muscle  called  the  obliqtM  extermes  abdominiSj  which  is  situated 
immediately  under  the  integuments  of  the  abdomen.  It  is  attached 
above  to  the  lower  ribs,  spreads  out  upon  the  abdomen,  is  outside  of 
other  abdominal  muscles,  is  attached  to  the  center  line  of  the  abdomen 
as  it  descends,  crosses  over  the  center  line,  and  has  its  lower  point  of  at- 
tachment on  the  opposite  side  of  the  upper  rim  of  the  pelvic  bones.  Its 
mate  from  the  opposite  side  crosses  it  at  its  lower  part,  interlaces  with 
it,  and  at  this  lower  part  plays  an  important  part  in  the  human  economy, 
not  necessary-  to  our  present  purpose  to  describe  here.  Now,  in  the 
cattle  beast,  no  matter  of  what  breed  or  nativity,  whether  the  sacred 
ox  of  the  ancients  or  the  Texan  steer,  you  come  upon  a  a  broad  musdd 
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which  answers  to  this  one  as  you  remove  the  hide.  So  of  every  other 
part  of  the  body.  The  eye  of  the  ox  is  moved  to  the  right  and  the 
left  by  moBcles  within  the  sooket  similar  to  those  which  move  the 
human  eye.  His  thighs,  loin,  and  fore  arm  have  muscles  also  similar 
to  our  own,  made  up  of  fibers,  and  interspersed  among  these  are  arte- 
ries, veins,  nerves,  cellular  tissue,  and  fat  vesicles,  these  being  massed 
together  into  what  is  known  as  muscle,  the  form  and  shape  in  one 
cattle  beast  being  the  form  and  shape  in  all.  At  any  rate,  the  varia- 
tions are  rare  and  very  slight.  These  fibers  and  vessels  are  covered, 
each  muscle  by  itself,  with  a  thin  membrane,  or  sheath.  Each  muscle 
is  lean  in  its  middle  half  or  two-thirds,  and  tendinous  at  its  ends,  these 
ends  being  attached  to  fixed  and  uniform  places  upon  the  bony  frame. 
Motion  is  produced,  as  stated,  by  the  contraction  of  the  lean  fibers 
or  bellies  of  the  muscles,  accompanied  be.  the  relaxation  of  opposing 
muscles  upon  the  same  limb.  The  minute  subdivision  of  a  single  fiber 
of  lean  meat,  which  division  can  only  be  made  by  tlioroughly  drying 
the  meat,  brings  out  the  evidence  under  the  microscope  that  each 
liber  is  made  up  of  a  good  many  scores  of  minute  fibers,  blood-vessels, 
and  nerves,  each  one  less  in  diameter  than  the  single  strand  which 
makes  up  one-third  of  a  No.  70  sewing  thread,  less  in  size  by  one-third 
than  a  human  hair.  Yet,  the  microscope  with  which  the  examina- 
tjons  were  made,  using  lens  No.  2,  the  lenses  descending  in  magnify- 
ing power  from  1  to  6,  shows  a  human  hair  to  be  about  three-eighths 
of  an  inch  in  diameter,  and  each  subdivided  strand  of  the  lean  fiber 
to  be  about  from  four  to  five-sixteenths  of  an  inch  in  diameter,  the 
blood-vessels  which  accompany  these  fibers  being  of  like  size.  Though 
these  minute  fibres  are  not  larger  than  one-fourth  of  a  No.  70  thread, 
the  minute  cell  structures,  which  hold  through  plant  formation  also, 
are  plainly  discernible.  In  young  animals  the  growth  of  muscles  is 
rapid,  especially  in  length.  It  is  to  this  that  young  animals  owe  the 
disproportionate  height  as  compared  to  thickness  and  height  of  car- 
cass. The  muscles  so  join  each  other,  the  cellular  tissue  around  them 
being  nicely  adjusted  to  fill  the  interstices,  that  the  surface-finish 
of  young  animals  when  well  nourished  is  symmetrical  and  pleasing  to 
the  eye.  This  fact  applies  to  children  as  well.  On  arrival  at  the  age 
of  maturity,  in  a  vai'ying  degree  with  different  individual  animals,  the 
outlines  of  the  muscles  become  clearly  defined,  and  except  in  such  as 
are  quite  inclined  to  plumpness,  owing  to  the  presence  of  a  liberal 
supply  of  adipose  matter,  the  surface  loses  a  portion  of  its  symme- 
try, and  as  old  age  creeps  on  the  change  of  surface  is  very  marked; 
this  is  seen  in  old  persons,  the  adipose  matter  which  in  earlier  years 
gave  the  surface  a  smooth  appearance  having  disappeared.  In  young 
animals,  the  flesh  when  cooked  is  pale  and  has  less  consistence  and 
nutriment  than  the  flesh  of  the  mature  beast.  Even  the  color,  flavor, 
and  nutritive  qualities  of  the  broth  are  tnuch  below  that  of  the  adolt 
animal,  the  flesh  of  the  latter  containing  more  fibrine,  oemazone^  and 
the  coloring  matter  of  the  blood,  and  consequently  more  iron.  The 
nutrient  properties  of  the  muscles  diminish  materially  as  old  age  ad- 
vances, especially  if  advanced  age  is  accompanied  by  loss  of  constitu- 
tional vigor.  The  muscular  fiber  becomes  coriaceous,  loses  its  contracti- 
bility,  is  torn  with  difficulty,  and  requires  much  more  cooking  than  that 
of  the  young  or  middle-aged  animal.  The  degree  of  contractile  strength 
vin  the  muscle  of  an  animal  is  a  fairly  correct  key  to  the  quantity  of  nutri- 
ment it  contains.  To  illustrate,  the  contractile  force  of  the  muscle  in  the 
fcetus  is  barely  distinguishable,  its  force  is  added  to  at  birth,  increased 
fo>m  day  tj  day  in  the  young  animal,  until  at  mature  age  it  may  be 
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said  to  be  at  its  height,  diminishing  as  age  adv^uices  until  measurably 
lost  at  advanced  age. 

SPECIMENS  EXAMINED. 

The  specimens  examined  under  the  microscope  and  also  subjected  to 
testa  by  cooking,  were  taken  from  the  loin  at  the  point  of  division  of 
the  fore  from  the  hind  quarters  of  the  two  and  three  years  old  Short- 
horn grades,  and  from  corresponding  parts  of  the  Hereford  grades  of 
like  ages,  these  being  animals  slaughtered  and  dressed  in  competition 
at  the  Fat  Stock  Show  in  Chicago,  1880.  Specimens  from  same  part  of 
carcass  were  procured  at  a  butcher's  shop  on  Adams  street,  where  only 
high-grade  steers  are  cut  up,  and  of  low  grade  from  two  South  Division 
shops,  as  also  from  a  wholesale  establishment  on  West  Jackson  street. 
A  careful  examination  in  every  state,  from  moisture  to  extreme  dryness, 
running  through  a  period  of  ten  days,  shows  no  discernible  difference 
in  color,  structure  of  fiber,  or  the  equable  distribution  of  fat  vesicles,  and 
&t  among  the  muscular  fibers  of  the  show  steers.  So,  after  thoroughly 
weighing  and  sifting  every  feature  of  the  structure  of  fiber  and  fiat  in 
the  two  breeds,  as  represented  in  the  high  grades  presented  as  speci- 
mens, we  conclude  that  superiority  must  be  determined  by  early  ma- 
turity, pounds  of  gain  upon  a  given  amount  of  food,  relative  weight  of 
ofiEal,  of  best  to  poorest  parts,  and  by  the  test  of  public  taste,  based  on 
the  exterior  form  and  finish,  as  from  outward  appearance  some  prefer 
one  form  and  others  another.  The  specimens  of  high-grade  steer  beef 
procured  on  Adams  street  showed  nearly  all  the  qualities  of  high  mar- 
bling of' the  exhibition  steers;  and  there  were  no  differences  in  color, 
fin^iess  of  fiber,  distribution  of  fat  vesicles^  nor  in  flavor  or  odor  when 
cooked,  though  there  was  some  difference  in  the  degree  to  which  the 
fibers  were  filled  with  nutritive  substance. 

THE  SOBUB  MEAT. 

But  a  comparison  of  the  scrub  meat  with  the  high  grade  prompts  us 
ever  in  the  future  to  turn  our  backs  upon  and  refuse  to  take  on  our  plate 
a  cut  from  the  class  referred  to.  The  lean  fibers  from  this  class  of  car- 
casses are  like  rubber,  and  are  held  together  by  a  glutinous  substance 
and  not  by  cellular  tissue  and  fiat  vesicles  filled  with  fat,  and  easily 
separated,  as  in  the  case  of  the  high-bred  steers.  The  specimen  pieces 
of  the  scrub  meat,  and  this  »held  good  of  the  six  examined,  began  to  curl 
as  soon  as  the  drying  process  commenced,  and  in  three  days  the  pieces 
were  curled  up  at  the  edges  and  thoroughly  dry ;  whereas  the  cuts  from 
the  high  grades  remained  moist  and  juicy  and  lay  flat  upon  the  paper, 
though  on  hand  three  or  four  days  before  the  others  were  procured. 
When  dry,  the  cuts  of  the  scrub  meat  had  no  flexibility,  would  break 
before  they  would  bend,  and  when  cooked  were  without  fat  juiciness  or 
flavor,  whUe  the  specimens  from  the  high  grades  maintained  all  these 
qualities  after  having  been  exposed  a  fcdl  week  to  the  air. 

THE  TEST  BY  COOElNa. 

Small  pieces  of  the  size  of  a  twenty-flve-cent  piece,  though  thicker, 
were  folded  into  dean,  white  letter-pax>er  and  placed  in  a  position  to  be 
gradually  cooked,  the  paper  absorbing  all  the  fat  given  off  by  each 
piece.  The  specimens  were  taken  from  the  leanest  portions  of  tJie  loin 
cuts  of  the  high-grade  steers,  an  effort  being  made  to  leave  no  fat  per- 
ceptible to  the  naked  eye.  The  result  was  that  in  the  cooking  the  cuts 
from  the  high-grade  meat  filled  the  paper  to  the  extent  of  tiie  size  of 
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each  cut  and  a  little  beyouil  with  grease,  while  the  paper  containing  the 
scrub  meat  showed  scarcely  a  trace  or  mark  from  the  cooking,  there 
being  neither  fiit  nor  juice  in  either  8i)ecimen.  The  odor  given  off  from 
the  high-bred  meat  was  agreeable  and  very  manifest,  while  no  odor  could 
be  detected  from  cooking  the  meat  of  the  scrub  steer  or  oow ;  at  any 
rate  none  of  the  odor  of  good  meat.  Likewise,  the  taste  of  the  one 
was  savory  and  rich,  and  the  fiber  tender,  while  the  other  was  as  tasteless 
as  a  basswood  chip,  and  the  fibers  wei^  like  the  fibers  of  wood  between 
the  teeth.  The  results  were  uniform  in  all  the  samples  of  both  grades 
of  meat,  no  specimen -of  high-grade  meat  lacking  in  flavor,  tenderness, 
or  juiciness,  while  neither  sample  of  the  low-grade  meat  possessed  either 
of  these  attributes  of  high  quality.  Some  of  the  scrub  meat  was  of  the 
lowest  gratle— that  sold  by  the  wholesale  butchers  to  packers  and  cann^rs 
for  expoi*t.  One  specimen  was  from  an  old  bull,  and  in  the  out  taken 
from  his  loin  we  found  the  glutinous  substance  which  in  all  the  acmb 
specimens  took  the  place,  as  stated,  of  fat  and  fat  vesicles  in  the  high- 
grade  meat,  organized  almost  into  tendinous  fiber  in  places,  holding 
the  fibers  firmly  together.   ■ 

SO-CALLED  EXCESSIVE  FATKESS. 

A  fattening  animal  is  green  while  the  fat  is  only  present  in  liberal 
quantity  in  the  cellular  tissue,  under  the  skin,  and  about  the  kidneys; 
and  ripe  only  when  the  fat  has  entered  the  fat  cells  among  the  fibers  of 
the  muscles,  marbling  the  beef.  Therefore,  m  the  marbling  process 
takes  place  late  in  fattening,  because  the  fat  cells  are  closely  confined 
and  pressed  upon  in  the  bodies  of  the  muscles,  it  becomes  necessary  to 
fill  the  fat  cells  in  all  other  portions  of  the  carcass,  that,  being  filled  to 
their  full  capacity,  further  accumulations  may  be  forced,  as  it  were,  to 
find  lodgment  in  the  deep-seated  parts,  viz.,  in  the  very  center  of  the 
muscles  themselves.  If,  in  order  to  insure  further  marbling  of  the  deep- 
seated  lean  parts,  it  becomes  necessary  first  to  load  the  fat  receptacles 
beneath  the  skin  and  about  the  kidneys  to  their  utmost  capacity,  then 
by  all  means  do  this,  disi)Osing  of  the  accumulated  tallow  outside  of  the 
muscles  for  other  than  table  use.  The  butcher  is  not  compelled  to  sell 
clear  tallow  for  table  use,  neither  is  the  consumer  obliged  to  buy  it.  If 
we  can  breed  animals  that  will  marble  their  flesh  in  the  early  process 
of  fattening,  then  we  shall  be  relieved  of  the  necessity  of  making  a 
fattening  beast  over  fat,  in  order  to  insure  reasonable  marbling.  Until 
this  can  be  done  give  us  the  fat  abundantly  under  the  skin  and  about 
the  kidneys,  selling  it  as  tallow  for  what  tallow  is  worth. 

It  would  be  very  proper  and  a  Step  in  advance  to  offer  a  pri^e  on  the 
beast,  or  rather  to  the  man  who  shouM  breed  and  raise  the  beast,  capable  of 
showing  the  highest  specimen  of  marbling  with  the  least  accumulation 
of  fat,  merely  as  such,  outside  of  and  measurably  away  from  the  muscles. 
That  some  portions  of  the  muscular  system  may — as  is  occasionally  the 
case  with  the  heart,which  is  a  (hollow)  muscle — be  the  seat  of  deposit  of  an 
unnatural  amount  of  adipose  matter,  causihg  the  muscle  to  become  pale 
and  the  heart's  motions  feeble,  is  no  proof  that  all  fat  presents  evidence 
of  degeneration.  The  blood  in  perfect  health  contains  fatty  elements 
wliich  in  its  roumls  are  given  ofl'  and  taken  in  by  the  fat  vesicles,  these 
latter  holding  it  in  store.  The  blood  also  carries  the  material  out  of 
which  finger-nails  and  hair  are  made,  leaving  this  at  the  proper  place  to 
rei»leni5>h  waste ;  and  it  would  be  just  as  proper  to  charge  the  hair  and 
the  finger  and  too  nails  w  ith  being  a  degeneration  from  muscular  sub- 
stance as  to  charge  this  to  the  usual  accumulation  of  fat  in  the  system 
of  man  or  beast. 
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THE  EFFECTS  OF  EXEEOISE. 

N"o  one  questions  that  exercise  hardens  the  muscles.  This  is  Illus- 
trated in  the  practice  of  training  horses  for  speed  contests  and  men 
for  athletic  sports.  Exercise  increases  the  development  of  muscular 
fiber,  as  illustrated  in  the  blacksmith's  right  arm,  at  the  expense  of 
the  cellular  tissue  and  fat  vesicles;  the  exercise,  if  considerable,  re- 
tarding the  accumulation  of  adipose  matter  between  the  muscles  and 
among  the  fibers,  of  these.  This  is  the  inevitable  result  of  friction  be- 
tween the  muscles,  as  also  between  the  fibers  between  the  muscles. 
Those  muscles  of  the  meat-producing  animal  which  are  most  exercised, 
namely,  those  of  the  legs  and  hind  quarters,  afford  the  toughest  meat  in 
the  whole  body,  except,  perhaps,  the  neck.  Hence,  we  find  that  the 
muscles  which  have,  in  the  usual  action  of  the  body,  very  little  motion, 
afford  the  best  meat;  and  for  the  reason  given  above  this  is  always 
more  completely  marbled  than  the  active  moving  parts.  It  does  not 
follow  that  a  steer  fattened  in  the  pasture-lot  will  ordinarily  exercise 
his  muscles  enough  to  materially  affect  the  accumulation  of  fat.  At 
any  fate  he  will  not  do  this  if  full  fed,  aft^r  having  become  tolerably 
full  in  flesh. 

THE  TOUCH  AS  A  TTEST  OP    QUALITY. 

We  acknowledge  to  having  looked  upon  these  meat  tests  with  no 
little  interest,  in  that  we  hoped  to  prove  that  the  outward  signs  of  a 
fine  handler  would  point  quite  unerriugly  to  the  quality  of  the  meat 
fiber.  So  we  selected  a  steer  having  a  soft,  mossy  coat  and  a  mellow 
skin,  with  the  other  indications  of  a  fine  handler  in  a  marked  degree, 
ui>on  which  to  apply  the  tests  so  long  recognized  and  acted  upon  by 
breeders.  •  This  steer  upon  being  cut  up  gave  no  evidences  of  any 
higher  marbling  than  either  of  the  others,  no  matter  what  their  touch 
under  the  hand,  flailing  to  find  corroborative  evidence  in  this  regard, 
we  applied  the  microscope  with  care,  in  the  hope  of  discovering  a 
museular  fiber  susceptible  of  a  more  minute  division  than  the  fiber 
of  other  steers  in  the  show  that  came  under  the  butcher's  hand.  In 
this  we  may  have  been  in  a  measure  successful,  as  the  minute  fila- 
ments of  the  muscular  fibers  of  the  fine-handling  steer  appeared  under 
a  lens  of  high  power  to  be  a  little  finer  than  others,  though  the  differ- 
ence was  not  pronounced — ^was,  in  fact,  slight — ^not  manifest  enough  to 
base  a  distinction  upon«  This  will  be  conceded  when  it  is  considered 
that  the  slight  difference,  if  any  existed,  was  only  discernable  through 
a  very  high  magnifying  power  applied  to  a  single  filament,  being  the 
100th  division,  at  least,  of  a  single  minute  muscular  fiber.  One  object 
of  tiiis  examination  was  to  discover,  if  practicable,  outward  signs  that 
vould  point  with  tolerable  certainty  to  the  inner  structure^  during  the . 
life  of  the  animal,  that  we  might  be  able  to  predict  while  the  animal 
"wm  upon  its  feet  what  its  fiber  would  be  upon  the  block,  and  the  extent 
to  which  this  would  be  marbled. 

Ifatnre  is  wonderfully  consistent  in  all  her  works,  and  the  distribu- 
tion of  muscle  and  fat  is  quite  ^ke  through  all  animals  of  high  organ- 
ization, including  man  himself.  Hence  it  is  quite  fitting  at  this  stage 
of  the  discussion  to  refer  to  the  fact  that  the  deer  as  well  as  many  other 
animals  have  exceedingly  soft  coats  and  pliable  skins,  yet  no  marbling 
of  fiesh.  These  facts  have  their  bearing,  and  point  distinctly  to  the  need 
of  more  lessons  and  closer  study.  We  should  think  it  doing  violence 
to  intimate  that  a  steer  of  coarse  outward  texture  and  heavy  bone  would 
show  flesh  of  equal  quality  with  one  possessed  of  a  moderate  bone  and 
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general markBoffineteztoreapon  thesurfiace.  Bat^as  for  any difiereuces 
observable  in  the  exterior  structure  of  the  steers  shown  at  the  late  exhibi- 
tion, appearing  to  indicate  afiner  flesh  flberorbetterdegreeof  marbling, 
we  think  the  evidences  brought  out  through  the  tests  upon  the  interior 
structure  point  not  very  distinctly  to  either  beast.  A  careful  exami- 
nation of  the  minute  filaments  which  make  up  the  fibers  of  the  grade- 
steer  meat  obtained  at  the  Adams-street  butcher  shop  brings  to  view 
no  difierence  in  these  as  to  caliber,  yet  they  are,  like  the  scrub  meat, 
more  transparent,  and  show  more  of  the  tubiUar  form  than  the  filaments 
of  the  meat  from  the  exhibition  steers.  This  may  be  owing  in  part  to 
a  slight  difference  in  structure,  though  we  think  mainly  to  the  fact 
that  every  portion  of  the  deep-seated  parts  of  the  show  carcass  were 
thoroughly  filled  with  fat  and  rich  meat  juice— in  other  words,  with 
fibriue,  a  rich  semi-fluid  substance  which  exists  abundantly  in  the 
blood  and  tissues  of  well-fed  men  and  cattle. 

The  meat  of  the  grade  steers  of  the  butcher  shop  was  not  so  thoroughly 
marbled  as  was  that  of  the  exliibition  carcasses ;  but,  governed  by  the 
best  lights  at  our  command,  so  high  a  marbled  state  could  not  be  ex- 
pected, in  view  of  the  less  general  accumulation  of  fat  throughout  the 
body,  the  system  of  feeding  in  the  one  case  having  been  much  more 
thorough  than  in  the  other.  Appearances  indicate  that  under  similar 
treatment  the  butcher's  meat  would  have  been  quite  like  the  other.  If 
this  is  so — and  we  have  preserved  all  the  specimens  for  future  criticism — 
quite  a  point  is  gained,  as  it  proves  that  in  the  high-grade  steers  now 
distributed  throughout  the  country  we  have  the  elements,  so  far  as  is 
possible  in  our  present  state  of  advancement,  for  bringiAg  to  the  block 
the  best-known  grades  of  domesticated  flesh. 

ITPON  WHAT  FLAVOR  DEPENDS. 

As  we  have  stated  in  referring  to  the  examination  of  the  meat  speci- 
mens from  the  Fat  Stock  Show  and  from  other  sources,  there  was  a 
marked  ^Ufference  in  the  flavor  of  thediffetent  grade  of  specimens,  always 
depending  upon  the  extent  of  the  marbling  and  the  degree  to  which 
the  animal  had  been  fed  up.  The  flesh  6f  thin  animals  may  contain 
a  fair  quantity  of  what  is  known  as  ^<  meat  juices,"  through  an  incom- 
plete drawing  off  of  the  blood.  It  is  an  error  to  suppose  tiiat  the  qual- 
ity of  the  meat  in  a  given  case  is  enhanced  by  the  carcass  being  very 
thoroughly  drained  of  its  blood.  The  blood  is  rich  In  fibrine  and  other 
nutritious  elements,  and  if  the  blood  be  drawn  very  closely  the  flesh  is 
too  much  bleached.  This  comes  of  drawing  the  minuto  arteries  and 
veins  which  accompany  the  minute  fibrils  of  the  muscles  described  else- 
where in  this  paper.  Kow,  there  is  no  objection  to  having  a  reasonable 
-  amount  of  blood  in  the  deep-seated  portions  of  the  muscles,  and  by  doing 
this  the  flavor  and  richness  of  the  flesh  is  greatly  increased.  As  stated, 
this  will  improve  the  flesh  of  thin  animals,  but  it  will  not  supply  that 
important  ingredient  upon  which  the  meat  depends  for  its  flavor,  viz., 
osmazone.  This  word  is  derived  from  the  Greek,  and  signifies  ^^  smell " 
and  ^^soup" — signifying  that  the  rich  iheat  odor  of  soup  owes  itself  to 
the  presence  of  osmazone. 

One  great  advantage  which  high-bred  marbled  meat  possesses  over 
that  of  a  lower  grade  comes  through  the  possession  of  osmazone.  It  is  to  a 
degree  the  presence  of  this  element  which  gives  the  rich  flavor  and  odor 
referred  to  in  another  place,  as  being  observed  quite  manifestly  in  the 
high-bred  meat,  while  the  low-grade  specimens  were  remarkable  for  an 
entire  absence  of  these  qualities.    A  better  understanding  of  these 
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points  will  result  in  the  rejection  of  low-grade  meats  by  consumers,  and 
nothing  could  occur  that  would  be  nearly  so  effective  as  a  move  or  tiiis 
kind  in  driving  out  low-bred  cattle  from  the  market,  thus  compelling 
feumers  to  make  improvements  which  they  seem  so  slow  to  take  up^  no 
matter  how  great  and  manifest  the  advantages  every  month  in  the  year. 
Begarding  the  flavor  and  odor  referred  to  as  osmazone.  M.  Tisserand 
calls  this  ingredient  matiire  extractive  du  hauillon.  The  Douillon  soups 
found  in  our  restaurants  are  derived  from  the  French,  and  to  be  in 
keeping  with  the  name  should  possess  the  high  flavor  and  odor  of  good 
beef,  oUierwise  the  term  is  a  misnomer.  Osmazone  is  regarded  as  an  ex- 
tractive matter  of  a  peculiar  nature  contained  in  musclar  flesh,  and  in 
the  blood  of  animals.  It  has  an  agreeable  smell  and  taste,  and  is  found 
in  bouillon  of  meat  in  the  proportion  of  one  part  to  seven  of  gelatine. 
It  seems  to  have  been  provided  for  the  purpose  mainly  of  giving  an 
agreeable  davor  and  odor  to  meat — qualities  which  it  is*  impossible  to 
impart  in  any  known  mode  artificially. 

Bak^welL  at  the  time  he  came  into  possession  of  the  estate  of  his 
father  (1755),  came  also  into  possession  of  cattle  with  very  coarse  frame 
and  general  make-up,  and,  withal,  indifferent  fatteners.  As  previously 
stated,  the  meat  of  the  ox  had  never- been  cultivated  by  a  people  who 
knew  how  to  prize  animal  food.  Bakewell,  as  is  well  known  to  all 
readers  of  agricultural  literature,  devoted  much  of  his  early  efforts  to 
improving  the  coarse,  slow-flattening  breed  of  sheep  which  came  into 
his  hands  in  connection  with  the  Long-horns.  All  accounts  agree  that 
the  use  of  mutton  as  food  was  a  thing  of  very  slow  growth,  sheep  hav- 
ing been  valued  mainly  for  their  wool.  The  skin,  with  the  wool  on, 
was  used  by  the  Oauls  and  the  Britons  as  materials  for  outer  covering. 
When  cloth  was  made  from  wool  of  the  sheep  at  an  early  day,  it  was 
formed  by  wetting  the  wool  and  then  pressing  it  together  in  the  form 
of  felt.  It  was  an  important  era  when  Minerva  communicated  to  her 
Athenians  the  gifts  of  spinning  and  weaving. 

The  flesh  of  the  sheep  was  used,  but  with  that  temperance  which  still  distingnishes 
the  people  of  the  Eastern  conntries  in  the  use  of  animal  food.  They  understood  the 
art  of  cordlinj^  the  milk  of  goats  and  ewes ;  and  cheese  and  batter,  wiui  fat  and  honey, 
formed  the  simple  repasts  of  th^ise  early  people,  as  of  the  Kurds  and  Arabs  of  the 
present  day. 

So  it  was  with  cattle  and  sheep  that  had  come  down,  through  the 
lapse  of  time,  from  the  earlier  races  without  improvement,  that  Bake- 
wcdl,  Wartell,  the  Oollings,  and  others  had  to  deal.  But  when  we 
consider  the  progressive  steps  which  animal  life  has  taken,  from  the 
I)eriod  in  which  tiie  simpler  forms  are  revealed  in  mineral  depositions, 
these  and  other  facts  having  led  naturalists  to  advance  the  opinion 
that  animal  life  was  first  introduced  to  our  planet  in  its  most  simple 
forms,  we  have  no  reason  to  wonder,  considering  the  ignorance  of  the 
X>eople  who  owned  and  tended  the  herds  and  flocks  up  to  the  middle 
of  the  last  century,  that  no  improvement  had  been  attempted,  at 
least  none  worthy  the  name.  We  are  told  that  one  of  the  races  of 
early  cattle,  the  blood  of  which  doubtless  flows  in  the  veins  of  our 
present  domestic  breeds,  had  hard,  coarse  flesh.  We  have  no  account 
anywhere  that  the  flesh  of  any  cattle  beast,  prior  to  a  period  not  fartner 
back  than  seventy  years  or  so,  was  well  fatted  and  marbled.  We  are  of 
the  opinion  that  but  very  few  of  the  early  Short-horns,  say  eighty  to 
one  hundred  years  ago,  had  marbled  flesh,  even  to  a  meager  degree. 
Hubback  may  have  had  marbled  flesh  to  a  limited  extent,  but  a  knowl- 
edge as  to  whether  he  had  or  had  not,  while  it  would  cut  an  important 
figure  in  cattle  literature,  we  will  never  possess.    One  of  the  evidences 
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we  have  that  no  early  oattle— that  is,  prior  to  the  improvement— had 
marbled  flesh,  is  foand  in  the  fact  that  as  a  rale  in  onr  day  no  oommon 
cattle  have  it,  and  many  grade  cattle  either  have  no  indication  of  mar- 
bling or  else  have  this  quality  so  slight  as  not  to  be  worthy  of  note. 
The  really  improved  cattle — those  whose  carcasses  show  goo<l  quality 
when  cut  uji — are  very  scarce,  and  the  number  of  this  kind  Uiat  come 
to  the  slaughter,  when  compared  to  the  inferior — those  yielding  low- 
grade  flesh — is  very  small  indeed.  The  following  reference  is  niadw  by 
Low  to  the  character  of  the  meat  found  to  prevail  in  the  Loug-hoi  iw, 
as  imx)roved  by  BakewelL    He  says  of  their  flesh: 

It  has  never  entirely  lost  that  darkness  of  color  diBtmctire  of  the  unimproved  race, 
and  the  fat  is  less  mixed  with  the  mnsoolar  parts  than  in  any  other  kind  of  British 
oattle.  The  tendency  of  the  fat  to  aoonmulate  on  the  nunp  is  so  great  as  to  prodnce 
a  kind  of  deformity  in  the  fattened  animal.  Yet,  this  character  might  not  of  itself 
he  rof^urdcd  as  an  imperfection,  were  it  not  indicative  of  the  general  teadency  of  the 
fatty  tissue  to  remain  sepf^at^  from  the  mnscnlar.  The  fat,  too,  retiuins  the  tinge 
distinctive  of  the  early  race,  so  that  it  became  a  familiar  remark  of  the  opponenta  of 
Mr.  liakewell  that,  breed  as  he  might,  he  would  not  get  rid  of  the  blaok  fleeh  and 
yellow  fat  of  the  Long-horns. 

If  we  needed  any  fiirther  evidence  than  what  is  contained  in  the 
above  to  show  the  very  emde  ideas  entertained  regarding  the  real  nature 
of  the  required  improvement  in  the  meat  of  the  domestic  cattle  of  that 
day,  we  find  it  in  a  degree  in  the  following  from  the  same  author.  With 
respect  to  milk-giving,  Low  says: 

The  BakeweU's  improved  Long-horns  were  greatly  inferior  to  the  older  Long-horns. 
The  character  of  the  beef  and  the  deficiency  in  the  females  in  the  power  of  yielding 
milk  are  the  most  manifest  defects  of  the  breed.  The  really  beneficial  influence  of 
the  stock  has  been  the  crossing  of  the  older  and  coarser  kinds  yet  reared  in  different 
parts  of  the  country.  In  this  latter  respect  the  Dishly  Long-horns  have  been  of  great 
economical  importance,  but  the  breed  itself  in  its  state  of  purity  is  deficient  in  the 
really  useful  properties  of  a  grazing  stock. 

Carefully  considered,  the  above  extracts  will  be  found  not  to  be  in 
harmony,  and  present  evidence  of  the  truth  of  what  we  have  heretofore 
stated  in  this  paper  regarding  the  want  of  an  intelligent  understanding 
on  the  part  of  the  early  breeders  in  the  matter  of  breeding  out  defects 
of  interior  structure  and  breeding  in  the  marbling  tendency  instead. 

Again,  Low  says: 

BakeweU  looked  to  the  propertjr  of  acquiring  fatness  as  the  essential  one  to  be 
arrived  at  in  breeding.  He  acouired  for  his  beautiful  stock  this  property  in  an 
eminent  degree,  but  he  acquired  it  in  excess.  The  fat  mixed  less  with  iJbe  lean 
than  even  in  the  older  race,  spreading  itself  in  a  thick  layer  under  the  skin  and  even 
accumulating  a  cushion  upon  one  portion  of  the  body.  •  •  •  Having  at 
mucli  cpBt  [observed  a  writer]  raised  a  variety  of  cattle,  the  ohief  mexit  of  which  is 
to  make  i'at,  ho  has  apparently  laid  his .  disciples  and  suocessois  nnder  the  necessity 
of  suliKtitut  jng  another  which  shall  make  lean. 

This  quotation  is  given  by  Low  to  illustrate  what  he  sets  forth  as 
BakewelPs  great  error,  viz.,  the  breeding  for  fat  to  such  an  extent  as 
to  reduce  the  amount  of  lean  meat  in  the  fatted  beast.  Now,  a  i-efer- 
euce  to  the  anatomical  structure  of  the  fatted  cattle  beast,  as  described 
in  another  part  of  this  paper,  will  show  that  the  carcass  has  a  given 
number  of  muscles,  made  up  of  l^an  muscular  fibers,  and  that  no  plan 
of  breeding  will  reduce  the  number  of  these,  nor  is  there  any  danger 
of  reducing  the  caliber  of  the  muscles  while  breeding  to  establish  ro- 
tundity of  form,  which  latter  BakeweU  aimed  to  do  from  the  beginning. 
It  is  likewise  a  fact  that  breeding,  as  BakeweU  did,  to  increase  the 
rotundity  of  form  and  improve  digestion  and  fattening  tendency  at 
the  same  time,  no  other  result  could  possibhy  follow  than  a  filling  up 
of  the  tissues  of  the  fibrils  of  the  muscles  with  flbrine,  even  though 
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they  may  not  have  filled  np  with  taty  owing  to  a  deficiency  of  cell  tis- 
vsues  as  a  lodgment  for  the  latter. 

The  same  writer  tells  us  that  Bakewell  regarded  me  in  his  animals 
as  secondary  and  subordinate  to  those  he  wished  to  conununicate,  and 
to  have  directed  almost  exclusive  attention  to  beauty  and  utility  of 
form  and  development  of  the  properties  of  early  maturity  and  facility 
of  fottening.  So,  when  we  analyze  these  statements  and  give  due 
weight  to  all  others,  traditional  and  otherwise,  we  can  but  deduce  that 
the  early  improvers  groped  their  way  in  the  dark,  having  but  avery' 
faint  idea  of  the  importance  of  the  movement  then  being  made  and  the 
weight  that  these  movements  would  have  upon  the  cattle  literature  of 
the  futvire.  If  they  did  not  breed  with  close  reference  to  the  production 
of  the  high  class  of  meat  that  is  just  now  attracting  attention,  tliey 
cannot  be  very  closely  criticised,  because  since  their  time  four-fiiths  of  the 
eighteenth  century,  noted  for  its  discoveries  and  progress,  has  passed, 
and  the  question  of  disparity  between  the  qualitv  and  value  of  low  and 
high  grade  meats  is  a  blank  leaf  to  most  men.  All  history  goes  to  show 
that  tiiie  fii*8t  marked  improvement  in  the  Short-horn  line  owed  itself  to 
the  discovery  and  purchase  by  Mr.  Wartell  and  Mr.  B.  Colling  of  the 
bull  calf  afterwards  named  Hubback.  This  was  the  calf  of  a  cow  be- 
longing to  a  poor  man,  which  he  grazed  in  a  public  lawn.  She  was 
remarkable  for  her  easy  fattening  tendency,  which  she  imparted  to  her 
calf  to  such  tk  degree  that  he  was  useful  for  a  breeder  oidy  a  short  time, 
owing  to  becoming  excessively  fat.  The  cow  also  was  secured  by  Mr. 
O.  Colling,  who,  early  discovering  the  great  value  of  the  bull  calf  re- 
ferred to,  purchased  it  from  Mr.  Wartell  and  his  brother,  Bobert  Colling. 
The  cow,  in  Mr.  Ceiling's  good  pastures,  also  became  excessively  fat  and 
did  not  again  breed.  Bubback  was  bought  in  Darlington  market  in  1777, 
then  a  ctdf  by  the  side  of  his  dam,  but  she  was  bought  as  a  milch  cow. 
The  buyer,  on  his  way  home  with  the  cow  and  calf,  sold  the  calf  to  a 
blacksmith.  The  blacksmith  gave  the  calf  to  his  son-in-law,  from 
whose  hands  he  went  as  above  stated. 

Mr.  Stephenson— ^son  of  Mr.  Stephenson,  of  Eelton — described  the 
grandam  of  Bubback  as  being  from  a  thbe  that  his  father  bad  bred 
for  40  years.  She  was  a  small  cow,  exceedingly  neat  and  stylish,  with 
long,  straight  quarters,  and  was  a  great  milker.  Kot  realizing  the  im- 
portance to  be  9>ttacbea  in  after  years  to  the  breeding  of  Hubback,  no 
effort  was  made  to  trace  the  peculiarities  of  the  origin  and  breeding  of 
the  animal  with  any  such  minuteness  as  should  have  been  done.  It  is 
said  to  have  been  the  opinion  of  many  intelligent  cattle-men,  after 
Hubback's  time,  that  had  it  not  been  for  the  progeny  left  by  him  the 
old  Short-horn  breed  of  cattle  could  not  have  been  kept  up.  This  was 
no  doubt  an  extravagant  statement,  though  there  is  no  doubt  the  re- 
sults which  followed  his  use  as  a  sire  improved  the  Short-horn  breeds 
very  greatly  as  meat-producers,  while  at  the  same  time  the  minds  of 
breeders  became  suddenly  educated  up  to  the  idea  that  rapid  fattening, 
combined  with  symmetry,  were  of  much  more  importance  than  mere 
size.  Whether  or  not  it  was  Hubback  that  mainly  planted  the  cellular 
tissue  among  the  muscles  of  his  get,  laying  the  foundation  for  marbling, 
we  can  never  know.  Certain  it  was  that  the  description  of  cattle  pre- 
vailing before  his  time  could  not,  judging  by  the  best  lighte  at  our 
command,  have  possessed  other  than  the  slightest  tendency  towards 
marbling  the  flesh. 

We  will  close  this  paper  with  a  review  of  the  question  of  quality,  as 
brought  out  by  exannnations  made  upon  fatted  steers  before  and  after 
being  slaughtered  at  the  Union  Yards,  Chicago,  and  at  the  Fat  Stodc 
Show  of  1881, 
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As  stated,  the  remainder  of  this  paper  will  be  devoted  mainly  in  the 
endeavor  to  show  whether  or  not  there  is  any  connection  between  the 
outer  touch — ^in  other  words,  the  <^  handling  " — and  tlie  inner  quality  of 
the  flesh  of  a  fatted  beast  If ow,  it  is  proper  to  refer  here  to  the  views 
entertained  by  the  generality  of  breeders  regarding  ^<  quality."  The 
.condition  of  surface  generally  accepted  as  coming  under  this  term  has 
never  been  so  agreed  upon  among  breeders  as  to  assume  tangible  shape, 
becoming  a  thing  that  all  men,  understanding  it  alike,  could  learn. 
Some  have  believed  the  mellow  touch  to  be  a  tendency  merely  to  lay  on 
flesh,  or  rather  fiat,  without  any  regard  to  where  the  accumulating  &t 
would  be  found  upon  dividing  the  carcass.  The  idea  has  been,  merely, 
that  the  fine-handling  beast  would  fatten  kindly  and  gain  in  weight 
more  rapidly  than  a  coarse  handler.  Others  have  gone  farttier  than 
this,  accrediting  the  mellow  handler  with  having  a  finer  quality  of  lean 
flesh;  that  is,  tiiat  the  fibers  would  be  less  in  size  and  tixe  meat  more 
tender  than  tJaat  firom  the  coarse-handling  beast.  Still  others  go  a  step 
farther,  and,  while  believing  all  that  is  stated  above,  add  this  item,  viz., 
that  the  flesh  of  the  flne  handler  is  of  a  delicate,  light-red  color,  hence 
correspondingly  delicate  in  flavor.  There  are  yet  a  few  others  who  add 
to  all  these  bellefe  that  the  fine  handler  will  always  show  well-marbled 
meat  when  made  fkt  Now,  these  beliefs  are  largely  traditional.  The 
early  breeders,  those  who  flourished  during  the  latter  part  of  the  seven- 
teenth and  early  part  of  the  eighteenth  centuries,  dwelt  very  learnedly 
upon  "  handling."  Their  views,  however,  seem  to  have  been  very  cmde^ 
and  were  not  placed  upon  record  in  such  a  way  as  to  impart  knowledge 
of  the  subject  to  those  who  followed  them.  Neither  did  they  take  suffi- 
cient shape  to  form  a  nucleus  around  which  in  after  years  breeders 
could  build  a  substantial  structure.  If  any  proof  is  required  to  show 
that  the  views  were  crude,  having  no  complete  foundation  to  stand  on, 
we  have  proof  in  the  &ct  that  no  progress  has  been  made  during  the 
past  one  hundred  years  to  render  more  intelligible  the  subject  of 
"  quality"  as  indicated  by  the  touch.  The  whole  subject  to-day  rests 
upon  tradition  fully  as  much  as  it  did  in  1785,  in  which  year,  as  near  as 
we  can  determine  by  the  dates  given,  we  find  the  most  explicit  reference 
to  ^^handling"  to  be  found  in  any  early  account.  Bell  refers  to  the  sub- 
ject, and  we  condense  jQrom  him: 

From. this  time  a  new  era  began  in  the  breeding  of  Short-homs,  and  qualUjf  [itali- 
cized by  Bell],  whioh  bad  ion^  been  neglected,  again  became  properly  este^od  as 
against  mere  size^as  the  criterion  of  merit. 

Again,  on  the  same  page,  he  says: 

No  man  ever  bad  better  fingers  than  Mr.  C.  Colling— never  had  I  to  differ  from  him 
in  opinion  bnt  once^  thoogb  we  often  compared  notes  and  always  till  this  instance  did 
we  a^ree.  Mr.  Collins  was  very  confident  he  was  right  and  I  was  wrong.  The  animals 
we  differed  about  both  belonged  to  Mr.  B.  Colling ;  the  one  was  Styfora,  and  the  othe. 
was  what  was  called  the  grey  boll.  After  a  long  discnssion  on  handling,  I  asked  Mrr 
C.  Colling  to  go  and  re-examine  both  animals,  and  then  say  if  he  continued  still  of  the 
same  opinion.  He  did  so,  and  acknowledged  his  error,  saying,  <'  The  grey  bull  has  pre- 
cisely the  handling  Hnbback  had,  and  oetter  than  any  other,  except  the  cow  you 
bought  of  me  yesterday,  and  her  handling  I  consider  the  best,  and  aU  her  predeceasors 
have  had  the  same  handling."  Mr.  C.  Colling,  says  Bell,  always  showed  the  Duchess 
family  as  the  model  of  good  handling.  Then  I  asked  Mr.  Colling  the  breeding  of  the 
two  animals  referred  to,  and  he  answered,  Styford  was  by  Favorite,  and  the  grey  bull 
by  the  white  bull.    The  white  bull's  dam  was  by  Hubback. 

It  was  claimed  that  the  Kyloe  cross  nsed.by  0.  Colling  added  greatly 
to  the  thickness  and  hardness  of  the  skin  and  to  the  coarseness  of  the 
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hair.  However,  Mr.  Thornton,  through  his  circular  for  I860,  states  that 
such  animals  as  possessed  the  '^  alloy  were  increased  in  size,  rotundity, 
and  heavy  flesh." 

The  highest-priced  cows  at  Mr.  Collinn^s  sale  were  those  in  the  highest  oonditioxi, 
and  tiiey  were  mostly  of  the  alloy  blood. 

Mr.  Garr,  in  speaking  of  a  cow  of  the  alloy  blood  that  had  distin- 
guished herself  at  shows  and  bred  some  prize  cattle,  says : 

The  Isabellas  had  all  the  great  capacity  for  rapidly  acquiring  ripe  condition  on 
pasture.  *  *  *  As  an  illnstration  of  the  fallaciousness  of  the  usual  mode  of  judg- 
ing cattle  by  the  softness  of  their  flesh,  it  may  be  worthy  of  mention  that  at  one  of 
the  Torkshure  agricultural  meetings  a  grass-fed  heifer,  a  daughter  of  Isabella  by 
Ambo,  was  shown  and  rejected  as  being  too  hard-flesned.  Not  bre<»ding.  she  was 
fidaughtered  at  York  for  Christmas  beef.  Her  two  successful  rivals  also  railing  to 
breed  were  slaughtered,  and  the  prize  for  the  best  carcass  of  beef  was  awarded  to 
Mr.  Booth's  heifer  over  her  rivals. 

Nor  is  this  case  without  many  a  parallel  in  the  history  of  royal  shows. 
From  the  cows  referred  to  by  Mr.  Thornton,  having  rotiuid,  thick  bodies, 
being  quick  fatteners  and  carrying  thick  flesh,  the  natural  inference 
would  be  that  they  had  the  quality  of  marbling  their  flesh,  hence  capa- 
ble of  making  the  highest  class  of  meat,  at  least  the  highest  class  at 
that  day,  notwithstanding  animals  with  these  excellencies  were  beaten 
by  inferior  specimens  in  the  show  ring  on  the  single  quality  of  feeding 
better  under  the  touch,  while  it  is  nowhere  made  to  appear  that  the 
judges  knew  fully  how  much  or  how  little  the  touch  indicated.  Bell 
says,  page  200 : 

I  fear  I  hare  exhausted  the  patience  of  my  readers  with  opinions  on  handling  and 
quality,  and  also  that  it  is  not  loose  fat. 

What  meaning  can  be  made  out  of  this  sentence  and  what  impression 
does  it  convey  except  that  the  whole  subject  was  a  confused  mess  in  the 
minds  of  the  early  breeders,  as  it  has  to  too  great  an  extent  so  continued 
to  the  present  day.  We  quote  the  following  also  irom  Bell's  history,  as 
further  evidence  that  the  views  regarding  "handling"  were  tiie  out- 
growth, largely,  of  a  fancy  for  a  beast  whose  surfece  felt  soft  under  the 
hand: 

We  all  know  how  pleasant  it  is  to  pass  the  hand  over  soft  fur.  In  a  recent  con- 
versation with  a  breeder  on  this  subject  he  remarked,  "Well,  at  any  rate,  yon  know 
for  the  mere  fancy  of  it  we  prefer  to  nave  cattle  that  feel  nice  under  the  hand." 

Bell  says,  again: 

What  could  Charles  Colling  mean  when,  on  his  retirement,  he  sai^,  ''If  I  had  my 
eye-sight  and  the  use  of  my  fingers  I  shonld  not  despair  of  another  herd." 

Bates  was  an  enthusiast  on  the  subject  of  ^<  handling."  In  fact  it 
amounted  in  his  case  to  a  monomania.  Bell  (who  had  been  a  tenant  of 
Mr.  Bates)  wrote  his  book  mainly  for  the  purpose  of  placing  Mr.  Bates 
and  the  families  of  cattle  he  bred  in  their  true  light  before  the  public, 
according  to  his  view.  Forty  pages  of  highly,  wrought  eulogies  upon  the 
value  of  fine  handling,  as  indicating  anything  regarding  the  quality  of 
the  interior  flesh,  cuts  no  figure  before  one  such  test  upon  the  butcher's 
block  as  is  given  above  in  the  case  of  the  Booth  heifer,  rejected  on 
account  of  being  a  coarse  handler,  then  beating,  upon  being  cut  up,  two 
others  receiving  awards  over  her  on  account  of  their  fine  touch.  As  an 
ofGset,  we  ho^ve  no  records  showing  that  beef  animals  won  on  account 
of  its  being  demonstrated  that  they  possessed  marbled,  high-class  flesh 
in  connection  with  a  mellow  touch.  Low,  in  his  history  of  Short-horns, 
merely  says  (page  387),  "  Tb©  skin  is  soft  to  the  touch.''  He  makes  no 
31  A— '83 
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reference  to  there  being  any  connection  between  the  handling  and  the 
quality  of  the  flesh. 

It  has  been  charged,  though  very  improperly,  that  many  Bates  cattle 
were  flabby  under  the  touch.  Now,  flabbiness  very  often,  and  we  mya 
say  somewhat  generally,  depends  upon  a  liberal  amount  of  cellulf^  tis- 
sue under  the  skin  partially  filled  with  adipose  matter,  this  partial  fill- 
ing seeming  to  produce  what  is  called  a  blubbery  feel  under  the  hand. 
This  blubl^ry  feel  denotes,  in  some  animals,  a  want  of  ripeness  and 
gives  place  to  outer  flesh  upon  the  feeding  process  being  continued  for 
a  sufficient  time.  But  while  this  happens  in  some  cases,  it  does  not  hap- 
pen in  all,  as  some  animals  retain  this  flabby  feel  though  fatted  to  re- 
pletion and  kept  fat  for  a  twelvemonth.  We  have  this  llldBtrated  in 
cattle  of  Bootn,  Cruikshank,  and  Hereford  blood,  a«  often  as  in  Bates. 

It  is  well  known  that  tenderness  and  juiciness  of  meat  depends  largely 
upon  the  rapidity  with  which  the  fatteniug  mass  is  carried  on.  Thus^  if 
an  animal  be  reduced  to  a  low  state  of  flesh  and  then  fattened  quickly 
no  one  need  be  told  that  the  flesh  will  be  tender  and  juicy,  no  matter 
whether  the  animal  be  steer,  cow,  shoat,  sheep^  or  fowl,  and  if  a  cattle 
beast,  the  meat  so  fed  up  will  be  tender  and  juicy,  whether  the  animal 
while  living  handled  Well  or  not.  The  beast  which  marbles  its  flesh 
will  yield  a  finer  grade  of  meat  under  this  rapid-feeding  process  than 
the  one  which  shows  no  marbling,  for  the  simple  reason  that  marbling 
uniformly  shows  high  quality. 

:examinations  at  union  stock- yards. 

On  the  25th  of  October,  1881,  we  careftilly  examined  a  car-load  of 
steers  about  eighteen  months  old,  three-fourths  of  the  car-load  being 
the  get  of  a  thoroughbred  Holstein  bull,  and  the  remaining  fourth  the 
get  of  a  Short-horn  sire,  the  dams  of  all  being  high- grade  Short-horn 
cows.  These  steers  were  bred  and  fed  by  Mr.  James  Grain,  of  Ontario 
Township,  Knox  County,  Illinois,  and  were  sold  to  Wolf  ft  Pfealzer, 
butchers  at  the  yards,  at  a  good  figure.  We  had,  through  correspond- 
ence with  Holstein  breeders,  endeavored  to  procure  specimens  of  meat 
from  thoroughbred  or  high-grade  Holstein,  such  as  had  been  fuUy  fa^ 
tened,  but  failed  to  learn  of  any  such  that  were  to  be  slaughtered. 
Hence  it  was  quite  opportune  that  we  came  upon  this  lot  at  the  yaids. 
The  cross  of  the  Holstein  bull  upon  another  breed  is  said,  in  Mr.  Craiii's 
hands,  to  result  in  black  calves,  no  matter  what  the  color  of  the  dams, 
there  oeing  scarcely  a  shadow  of  white,  except  in  rare  instances*  These 
steers,  at  any  rate,  were  pretty  much  entirely  black,  only  having  slight 
show  of  white  under  the  belly.  The  cross  of  the  Holstein  bull,  so  far  aa 
the  exterior  form  is  concerned,  resulted  in  marked  smoothness  of  all  the 
parts,  and  the  throwing  in  oi  new  blood  resulted,  as  it  generally  will, 
in  infusing  new  vigor  into  the  offspring. 

We  selected  three  steers  of  this  cross,  and  one  of  the  four  by  the 
Short-horn  bull,  carefully  examiniDg  and  making  a  record  of  the  hand- 
ling before  they  were  slaughtered.  Two  of  the  three  half  Holsteins  were 
exceedingly  fine  under  the  touch,  having  skin  of  medium  thickness  and 
decided  mellowness,  and  hair  of  good  leugtli  and  of  fine  quality.  The 
third  black  steer  was  not  so  fine  a  model  as  the  others,  nor  was"  he  fine 
under  the  touch.  The  Short-horn  steer  was  a  fine  handler  as  regawled 
both  hide  and  hair.  These  four  steers  were  from  cows  of  abont  equal 
depth  in  blood.  Kow,  the  remarkable  feature  of  the  cross  Holstein 
and  Short-horn  grade  remains  to  be  told.  The  cross,  while  crowned  with 
ample  success,  so  far  as  size  and  symmetry  were  concerned — the  black 
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steers  being  finely  modeled,  every  one  of  them,  and  quite  alike — ^resulted 
in  wiping  out  the  tendency  to  marble  the  flesh,  there  being  no  evidence 
of  cellular  tissue  or  adipose  matter  among  the  muscular  parts,  while 
the  flesh  of  the  steer  by  the  Short-horn  bull  was  marbled  to  the  highest 
degree.  We  state  the  fact  without  comment,  and  shall  look  to  future 
opportunities  of  like  kind  with  interest. 

BESUL.TS  AT  THE  FAT-STOOK  SHOW  OF  1881. 

We  have  given  elsewhere  in  this  article  the  results  of  the  very 
careful  examinations  made  at  the  Fat  Stock  Show  of  1880  a«  to  the 
exterior  quality  of  the  animals  entered  for  slaughter,  thase  examin- 
ations having  been  made  upon  the  living  animals,  and  again  upon 
their  flesh  when  cut  up.  The  evidences  obtnined  show  that  the  interior 
flesh  iii  every  feature  that  goes  to  make  up  the  highest  grade  of  meat 
wad  quite  alike^  in  all  the  high-bred  animals  slaughtered,  regardless  of 
the  feel  of  the  outer  surface  under  the  hand.  This  uniformity  in  the 
character  of  the  meat  held  good,  as  to  its  color,  flneness  of  fiber,  and 
the  degree  of  marbling.  The  flesh  of  all  the  high-bred  cattle,  whether 
Short-horn  or  Hereford,  was  marbled  in  every  part,  even  throughout  the 
neck  meat. 

The  results  of  examinations  made  at  the  recent  show  are  not  in  any 
respect  different  from  those  of  last  year,  but  are  strongly  confirmatory 
in  every  particular.  The  hardest  handler  of  any  steer  slaughtered  at 
the  show  was  the  Ayrshire  steer  <<  Jack,"  fed  at  the  OoUege  farm  at 
Champaign,  HI.,  and  entered  by  the  of&cers  of  tiiat  institution.  Yet, 
when  cut  up  on  the  block  his  flesh  was  found  to  be  well  marbled,  nearly 
equal  to  the  flesh  of  a  high-grade  Short-horn  or  Hereford.  This  steer 
was  bred  by  Mr.  Patterson,  of  Bock  Falls,  HI.  Now,  it  may  seem 
strange  to  many  that  an  Ayrshire,  the  breed  being  bred  for  milk  rather 
than  flesh,  should  show  a  marbled  condition,  thereby  presentinsr  meat 
apparently  equal  in  this  high  attribute  to  the  best  fattening  breeds. 
While  we  had  no  evidence  that  the  Ayrshire  steer  had  Short-horn  blood 
in  him,  through  any  recent  cross,*  this  being  quite  possible  as  the  Ayr- 
shires  are  not  kept  pure  in  all  hands,  yet  it  is  Well  known  that  almost, 
if  not  quite,  within  the  memory  of  men  now  living  the  Ayrshire  breed 
was  puny  and  in  every  way  inferior,  not  being  more  than  half  their 
present  size  and  weight.  And  furthermore,  that  bulls  were  taken 
from  among  the  Teeswater  breed  and  used  upon  the  Ayrshires.  During 
the  past  thirty  years  the  writer  has  personallv  known  more  or  less  of  the 
bre^,  and  it  has  been  noticeable  that  many  of  the  cows  and  bulls  were  in- 
clined to  the  roan  color,  and  many  likewise  were  quite  like  the  Short-horn 
in  form^  especially  the  dairy  class  of  the  latter  breed.  It  is  a  question 
of  no  little  importance,  to  be  deternjined  by  future  examinations,  as  to 
how  generally  the  Ayrshire  will,  when  fatted  and  slaughtered,  show 
marbled  flesh.  The  fibrils  of  the  lean  portion  of  the  Ayrshire  steer  were 
quite  similar  in  caliber  to  the  fibrils  of  the  meat  of  specimens  from  other 
breeds,  from  those  shown  last  year,  as  well  as  from  the  recent  show. 
!Now,  we  ask  that  it  be  borne  in  mind  that  there  can  be  scarcely  a  shade 
of  room  for  question  on  this  point,  for  no  meat  can  be  called  coarse  when 
the  muscles  are  made  up  of  fibrils  not  larger  than  a  human  hair,  if  as 
large.  These,  when  magnified  by  a  powerful  instrument  until  as  large 
as  a  wheat  straw,  under  the  eye,  show  a  corresponding  structure  one 
with  another.  We  think  all  will  be  ready  to  concede  that,  as  to  the 
question  of  fineness  of  fiber,  this  test  under  the  microscope  cuts  off  any 
opportunity  of  charging  that  the  flesh  fiber  of  either  high  or  low  bred 
cattle  is  coarse.    Then,  again,  as  to  color  of  the  lean  flesh.    Many,  as  is 
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stated  in  auother  place,  imagine  that  a  beast  which  handles  fine  will 
show  flesh  of  a  delicate  pink  color,  and  sach  as  handle  coarse  will  show 
dark-colored  meat.  Now,  the  color  of  the  lean  flesh  depends  upon  the 
presence  of  blood,  and  blood  owes  its  color  to  the  presence  of  iron.  So 
we  think  it  may  be  stated  that  the  color  in  the  flesh  of  a  dead  animal 
depends  largely,  if  not  entirely^  upon  whether  the  carcass  has  been 
thoroughly  or  only  partially  drained  of  its  blood.  The  fibers  of  muscles 
are  without  redness,  where  macerated  for  a  time  in  water,  this  process  re- 
removing  the  bloody  thereby  leaving  no  coloring  matter.  Now,  the  blood 
of  a  low-bred  beast  in  color  is  like  that  of  a  thoroughbred,  though  the  flesh 
is  quite  different  We  have  shown  why  this  is  so — ^not  because  of  having 
a  finer  meat 'fiber  or  less  coloring  matter  in  this,  but  because  of  having  a 
different  anatomical  structure. 

Next  to  the  Ayrshire  steer  in  point  of  hardness  under  the  touch  comes 
the  grade  Hereford  steer  *«  Bailey j'^  under  two  years  old,  owned  and 
entered  by  Mr.  Burleigh,  of  Mechamcsville,  Iowa.  This  beast  was  thick 
in  hide  and  coarse  in  hair,  yet  upon  being  cut  up  his  flesh  was  found 
to  be  well  marbled  throughout  equally  with  the  fine-handling  steer 
slaughtered  at  the  same  time.  The  minute  fibrils  of  his  musdes,  like 
those  of  the  coarse-handling  Ayrshire  steer,  were  of  equal  fineness,  as 
^own  by  the  microscope,  with  other  steers  entered  for  slaughter,  in- 
eludings  t&e  very  meUow-handler  *•  Quidsit^"  entered  by  Mr.  Nelson, 
of  Oanton,  HL  The  veiy  finely-marbled  steer  ^' Broad-horns,"  entcured 
by  Mr.  Oulbertson,  of  Chicago,  that  gentleman  considered  one  of  the 
coarsest  under  the  touch  that  he  had  on  his  farm. 

Breeders  who  have  had  any  considerable  experience  will  dimbtless 
be  able  to  call  to  mind  individual  animals  in  their  herds  that  were  coarse 
under  the  touch,  yet  of  good  form  for  laying  on  fiesh,  being  well-ribbed, 
and  in  other  ways  well  formed  for  rapid  fattening ;  on  the  other  hand 
they  will  be  at  no  loss  in  calling  to  mind  animals  that  are  good  hand- 
lers, but  at  the  same  time  not  having  such  organization  as  to  enable 
them  to  fatten  promptly.  We  have  often  been  on  committees  where 
otherwise  superlative  animals  have  b^en  beaten  in  the  ring  simply  be- 
cause they  were  not  equal  in  ^Hhe  touch"  to  others  in  the  class,  tixough 
in  other  respects  vastly  their  superiors.  We  call  to  mind  a  stately  cow 
shown  at  a  State  fair  at  Keokuk,  Iowa,  some  years  since,  she  being 
a  model  Short-horn  as  a  feeder,  yet  was  beaten  on  account  of  having  a 
hard,  thick  hide,  and  rather  coarse  hair.  She  had  competitors  that  were 
fine  under  the  touch,  but  were  not  nearly  her  equals  in  other  points. 

The  object  of  this  paper  has  been  to  open  a  way  for  the  better  under- 
standing of  the  meat  question,  by  calling  attention  to  the  innermost 
facts,  that  through  an  observance  of  these  before  and  after  slaughtering, 
breeders  and  farmers,  to  whom  the  public  look  for  their  meat  supplies, 
may  improve  this  product,  that  all  who  have  occasion  to  go  to  the 
butcher's  stall,  whether  in  city  or  town,  may  always  find  cuts  of  the  better 
class  instead  of  dry,  insipid  fiber  now  regularly  found  in  the  average 
shop. 
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their  vast  value  to  the  Qovemment^  455. 

the  planting  of,  should  he  a  condition  of  the  sale  of  Government  land,  457. 
proportion  of  areas  which  should  he  covered  hy,  454. 
interests  of  individual  States  in  the  preservation  of,  4G2. 
their  proper  management,  456,  457. 
what  IS  to  he  done  for  their  preservation,  455. 
Freight  rates,  section  of,  362.  • 

Fruit  and  vegetahles,  analyses  of,  234, 235, 236, 237, 238, 239, 240, 241, 242, 244. 
Flour,  tahle  of  gluten  in,  229. 
Foody  influence  of,  in  the  condition  of  butter,  8. 
Foot-rot,  in  sheep  raising,  practically  unknown  in  Texas,  71. 
Foreign  countries,  reports  m>m,  4. 

Goyemments,  agricultural  statistics,  not  methodical,  396. 
Fowl  cholera,  apathy  of  fieu-mers  as  to  the  prevention  of,  55, 56. 
and  Texas  cattle-fever,  investigation  of,  18. 
duration  of  immunity  from,  hy  inoculation,  49, 50. 
effects  of  carholic  acid,  chloroform,  chromic  acid,  glvcerohorate  of  soda, 
iodine,  Piatt's  chlorides,  sterilized  virus,  and  sulphuric  acid  in,  45, 
50,51,62. 
estimated  losses  from.  55. 
experiments  in  inoculation  for,  45,46, 47.. 
'  susceptihility  of  the  offspring  of  insusceptihle  fowls  in,  44. 

tabulated  statement  of  experiments  in  inoculations  for,  46, 48. 
tests  of  disinfectants  in,  50. 
Frost  an  agent  for  the  arrest  of  Southern  cattle-fever,  29. 
Fruits  and  vegetables,  233 

tables  of  analyses  of,  234,235,236,237,238,239,240,241,242, 
243,244. 
Gardens  and  groands,  division  of,  4. 
Gateusr,  M.  E.,  on  American  competition,  350,  351. 

cheap  fertilization,  350,  351. 
German  agriculture,  a  crisis  in,  342.  - 

Gluten,  crude,  of  wheat,  composition  of,  dried  at  100^  C,  224. 

duplicate  determinations  oil  in  wheats  grown  in  1882, 223. 
relation  of,  to  nitrogen,  and  of  dry  and  moist  gluten,  in  wheat,  223. 
table  of  averages  o^in  Colorado  wheat,  222. 

Department  of  Agriculture  wheat,  222. 
North  Carolina  wheat,  223. 
Oregon  wheat,  223. 
Virginia  wheat,  223. 
in  floor,  229. 
Grain  production,  ranks  of  the  States  in,  306, 307. 
Grape-vines  iigured  by  atmospheric  conditions,  7. 
Grapes,  culture  of,  182. 
'  localities  for  the  culture  ofl  185. 

mildew  on  the  leaves  of;  182. 
phylloxera  in  the  culture  of,  186, 187. 
rot  in  the  culture  of,  186. 
temperature  in  the  culture  of,  183, 184, 185, 186. 
Grasses,  a  field  for  botanists  in  the  observation  of,  6. 

common  names  of,  varying  in  different  localities,  84. 
descriptions  of,  89, 90, 91, 92, 93, 94, 95, 96, 97, 98. 
effects  of  an  arid  climate  upon,  83. 

continued  feeding  upion,  83. 
importance  of  adopting  proper  botanical  names  of,  84. 

field  observation  in  the  study  of,  6. 
impracticability  of  cultivating  certain  kinds  of,  in  Western  and  Southern 

Texas,  84. 
information  relative  to,  should  bo  spread  before  farmers,  6b 
native,  of  Texas,  84. 
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Grasses  of  tho  Groat  Plains.  PH. 

poa  arachifolia^  analvKis  of,  248. 
table  of  analyses  of.-^n,  2:]'J,  233. 
the  varieties  of,  especially  desirable,  84. 
two  excellent  varieties  of  Texas,  83. 
Groat  Britain,  commercial  i)olicy  of,  341, 342. 
Green-honse  roofs,  glazing;  of,  Ir^S. 
Hagkn,  Professor,  letter  from,  141. 
Hedges,  keeping  of,  190, 191. 
IfKiL,  Mr.  L.  A.,  letter  fi-oni,  71. 
HiLGAKi),  Professor,  on  forest  fires,  457. 
Hill,  M.  C,  on  forest  fires,  140. 
Hog  cholera,  a  non-recurrent  fever,  57. 
contagiousness  of,  TiO. 
produced  by  a  micrococcus,  57. 

vaccination  for,  researches  to  discover  methods  applicable  to,  66. 
Horses  during  and  since  the  war,  )iSi). 
Hot  wat^r  a  remedy  for  cabbage-worms,  131.        • 
Hubbard,  Mr.  H.  G.,  re]>ort  of,  152. 
Hydrochloric  acid  as  a  disinfectant,  Ti^. 
Icunenmon  fly,  an  enemy  of  the  cabbage- worm,  115. 
Importation  of  calves  no*t  dangerous,  31. 
Inoculations  with  excrement  m  Southern  cattle-fever,  33,  39. 

splenic  pulp  in  Southern  cattle-fevor,  36,  37. 
Insects  affecting  the  orange  trees  of  Florida,  remarks  concerning,  8. 
Investigations  of  fowl  cholera,  18,  44. 
sorghum,  7. 
Texas  cattle-fever,  18. 
Iodine  as  a  disinfectant,  53. 
Japanese  statistics,  tables  showing  agiicuUural  products,  &c.,  daring  three  years 

ending  in  1881,  412,  413. 
Japan  persimmons,  4. 
Kaolins,  analyses  of,  250. 
Kautsky,  Mr.  Kajil,  on  transmarine  competition  in  food  products,  346, 347, 348, 349, 

350. 
Kerosene  emulsions,  a  remedy  for  cabbage-worms,  131. 
KociL  discovery  of,  in  tuberculosis,  62. 

experiments  of,  with  disinfectants,  52. 
Labor,  wages  of,  302. 

Lambs,  reason  why  they  should  not  be  bom  in  the  summer,  68. 
Lands,  draining  or,  193,  194. 
Lawns,  grasses  for,  191, 192. 

Locust,  the  imported  migratory,  coal-oil  and  coal-tar  as  a  remedy  for,  175, 176, 177, 

harrowing  ground  to  exterminate,  175. 
manner  of  depositing  the  eggs  of,  173. 
mechanical  devises  lor  catching,  178,  179. 
necessity  for  co-operation  against,  180. 
protection  of  vegetable  gardens  against,  179. 
lesser  migratory,  history,  characteristics,  range,  life,  and  natural  enemies 
of,  and  remedies  against,  170, 171, 172,  173, 174, 175, 176, 
177,  178,  179,  160. 
newspaper  accounts  of,  171, 172. 

should  not  be  confounded  with  the  common  red-legged 
locust,  172. 
LomhriZj  disseminated  by  jack-rabbits,  wolves,  and  dogs,  75,77. 
general  remarks  concerning,  81. 
or  worms,  in  sheep  raising,  70, 71, 72, 73. 
post  mort«m  examinations  in,  72, 74, 79. 
remedies  in,  80. 
stagnant  pools,  water-lvoles,  hog-wallows,  and  aquatic  plants  causes  of,  73, 

London  purple  as  an  insecticide,  134, 136, 166. 

Microscope,  use  of,  in  investigating  Southern  cattle- fever,  34. 

Mildew  on  grape  leaves,  182, 185. 

Mineral  waters,  analyses  of,  249, 250. 

Nematus  erichaonii  {see  Larch  saw-fly),  138. 

Nitric  acid  as  a  disinfectant,  53. 

North  Carolina  synonymous  with  Southern  cattle-fever,  21. 

Oats,  remarks  concerning  the  yield  in  1883,  11. 

Odors  as  preventive  measures  against  oabbage-worms,  132. 

(E9iru9  wis,  or  gad-fly,  a  pest  in  sheep- raising,  68. 
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Orange  plants,  snccess  of  tlioHo  finpplie4  by  tb^  Department,  G. 
Orcbards,  management  of,  192, 193. 

situations  for,  188. 
Organization  and  work  of  the  statistical  diyision,  423. 
Packard,  Jr.,  Mr.  A.  S.,  report  of,  138. 
Parasites  in  the  bile,  34. 
Parasitic  bacterinm  the  cause  of  anthrax,  29. 

fungi  blighting  plants,  &c.,  G. 
Paris  green  as  an  insecticide,  134,  i:^,  1(57. 
Pasteur,  experiments  of,  in  vaccination  for  fowl  cholera,  4^, 

Pastures,  infected,  possibility  of  eradicating;  tht^geruis  of  Southern  cattle-fever  from>  43, 
permanence  of  the  infection  of,  with  the  germs  of  Southern  cattle-feyer,  34| 
^  25,26. 

pBEZ,  Dr.  AI.EXAXDKR,  erroucous  statements  of,  relative  to  American  agricul tare,  340. 
Pennsylvania,  her  theory  of  development,  *^97. 
People,  employment  of,  remarks  concerning,  289. 
Peronospora  infestans  the  cause  of  potato-rot,  1«7. 
Phylloxera  in  grape-culture,  186,  187. 

Fhymata  erosa,  a  bug  destructive  of  the  cabbage-worm,  113. 
Pieridivoraj  a  parasite  of  the  cabbage-worm,  117. 
Piatt's  chlorides,  effects  of,  in  fowl-cholera,  50, 51. 
Pleuro-pneumonia,  disinfection  in,  61. 
prevention  of,  60. 
quarantine,  restriction  of  movement,  disiafeetion,  and  slangbter 

recommended  in  cases  of,  60. 
temporizing  measures  against,  not  recommended,  60, 
the  possibility  of  obtaining  a  vaecine  for,  61. 
Poa  arachnifoUa,  a  Texas  grass,  analysis  of,  248. 
Policy  of  the  Commissioner  of  Aerioaltnre,  3. 
Post-mortem  appearances  in  Sontnem  cattle-fever,  29. 
Potatoes,  the  average  yield  of,  per  acre,  for  the  last  twelve,  years,  255, 
Potato-rot,  cause  of,  187.  ^ 

Poultry,  as  destructive  of  cabbage-worms,  132. 
Powell,  Major,  on  forest  fires,  4o7. 
PteronuUits  nematicida,  a  parasite  of  the  Larch  saw-fly  worm.  146. 

puparumj  a  parasit>e  of  the  cabbage-worm,  111,  118. 
Pyreihrumj  as  an  insecticide,  131, 133, 134, 163. 
Banks  of  the  States  in  grain  production,  306, 307. 
Railroad  lines,  362, 363. 

statistics,  remarks  concerning,  10. 
ties,  average  duration  of,  445. 
Raspberries,  onltnre  of,  189. 
Recent  improvement  in  cattle,  280. 
Redwood,  a  mine  pf  wealth  to  California,  448. 
Relation  of  agriculture  to  other  industries,  296, 297. 
Report  of  H.  G.  Hubbard,  152. 

progress  in  experiments  on  scale  insectSi  with  other  practical  snggestionsy 

152. 
Superintendent  of  Gardens  and  Public  Grounds,  181. 
the  botanist,  181. 
chemist,  197. 

Department  of  Agriculture,  12, 13. 
statistician,  251. 
veterinarian,  17. 
on  the  causes  of  destruction  of  evergreen  forests  in  Northern  New  England 
and  New  York,  138. 
Rice,  analysis  of,  248. 

Richardson,  Mr.  Clifford,  report  of.  197. 
RmowAY,  Mr.  Robert,  letter  concerning  cheat,  185. 
Riley,  Mr.  C.  V.,  report  of,  99. 
Root-pruning  trees,  190. 
Ruffin's  mixture  for  Southern  cattle-fever,  60. 
Russian  agriculture,  342. 

Rye,  remarks  concerning  the  yield  of  1883, 11. 
Salmon,  Dr.  D.  E.,  investigations  of  fowl  cholera  by,  18, 44. 

Texas  cattle-fever,  18. 
Saunders,  Mr.  William,  report  of,  181. 
Scab,  a  law  relative  to,  should  be  enacted,  69. 

Scale  insects,  application  of  liquid,  insecticides;  fineness  and  force  of  spray,  153, 154. 
cyclone  noiEzle  for  the  application  of  remedies  against,  15d,  154. 
intiodaotion  and  spread  of,  156, 157. 
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Scale  inseotSy  kerosene  and  soap  emnUions  for,  152, 153, 154. 

potash  and  soda  washes  for,  155, 156. 

precautionary  measures  against,  157, 157. 

protection  afforded  by  hedges  and  forests  against,  158, 159. 

report  of  experiments  on,  152. 
Scientific  schools  should  teach  forestry,  462. 
Section  of  freight  rates,  362. 
Seed  dirision,  remarks  concerning,  15. 

saving,  not  especially  desirable,  195, 196. 
Skmler,  Mr.  Hkikrich,  views  of,  relative  to  American  competition,  344, 345, 346b 
Semi-tropical  plants,  demand  for,  5. 
Silk-cultnre,  101.  I 

appropriations  for  the  encouragement  of,  102.  ' 

artllicial  cold  possibly  injurious  to  worms  in,  102. 

attention  paid  to,  in  California,  102. 

California  State  board  of,  101. 

Boys^  Association  of  the  United  States  for,  104. 

Departmental  experiments  in,  106. 

directory  for,  104. 

Mennonitee  engaged  in,  106. 

Mississippi  YaiUey  Enterprise  Company  for,  104. 

premiums  offered  for,  101. 

piceiess  of  reeling  in,  104. 

raising  and  feeding  broods  in,  102,  103,  104. 

report  of  United  States  Consul  Peixotto  in  relation  to,  103. 


South  Jersey  colony  for,  105. 
Tariff  Commission  in  relation  to,  101. 


temperature  of  cocoonery  in,  103. 
yir||riiiia  silk  farm  for  the  purpose  of,  105. 
Sorghum  cane,  aim  of  future  experiments  in  reference  to,  442. 
amber  cane  grown  in  Indiana,  428. 

on  farm  near  Washington,  423. 
analyses  of  canes,  simps,  and  sugars  from  Indiana  canes;  alao^  table 

of  results,  430. 
a  poor  yield  of  juice  from,  424. 
apparatus  for  experiments  in  diffusion,  431. 
average  yield  of  single  milling,  425. 
diffusion  battery,  432. 

experiments  in,  431,  434,  439. 
experiments  in  the  cultivation  of,  443,  444. 
with  defecation,  437. 

general  conclusions  relative  to^  439. 
ow  to  obtain  the  maximum  yield  of  sugar  from,  442. 

improvement  of  seed  of,  444. 

influence  of  soil  and  climate  on  the  production  o^  428. 

in  the  census,  321, 322. 

large  factories  for,  440, 441. 

loss  of  sugar  in,  435, 436. 

machine  n>r  cutting,  431, 432. 

manipulation  of,  433, 438, 439. 

method  of  operation,  424. 

mixing  sulphurous  dioxide  (acid)  with  the  Juice  of,  438L 

molasses  from,  441, 442. 

notes  on  results  of  work  in,  427. 

percentage  of  saccharine  matter  extracted  from,  425. 

product  of,  429. 

alcohol  from,  442. 

relative  cost  of  diffusion  and  milling,  437. 

remarks  concerning,  320, 321, 322, 3*&,  324. 325, 326. 

results  of  experiments  in  extracting  the  juices  from,  433, 434. 

semi-sirups  of,  and  remarks  thereon,  430. 

small  mills  in  connection  with,  439, 440. 

sugar  obtained  from,  429, 431. 

value  of,  325,326. 

weight  of  bagasse,  425. 
cane,  424. 
juice,  424. 

worked  for  sirup  and  sugar,  425, 427. 
Sotol,  the,  242,  243,  244. 
Sources  of  foreign  statistics,  397. 
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Sonthem  oatUe-fe'^r,  absence  of  laciUui  tmthracis  is,  29. 

adyanoe  ofl  checked  by  water-conraes,  25, 26, 27, 28. 
area  of  infected  difltricts  constantly  enlarging,  31. 
calves  exempt  from,  24, 30, 40, 41.  * 

contracted  only  from  infected  grounds,  39,  40,  41. 
difficulties  of  determining  the  facts  relative  to  the  dissemina- 
tion of,  20. 
investigating,  33. 
dissemination  of,  38. 
fionthem  cattle-fever,  erroneons  opinion  relative  to,  31, 39. 
essential  nature  of^  33. 

evidence  that  it  is  identical  with  Texas  fever,  29. 
examination  of  the  bile  in,  34. 
fence  laws  should  be  rigidly  enforced  against,  58. 
^rms  of,  carried  by  traveling  herds,  20. 
importance  of  determining  the  inoculability  of,  43, 44. 

investigation  as  to  the  prevention  of,  59. 
infection  of^  cajpable  of  withstanding  great  cold,  17. 
inoculations  with  excrement  in,  38,  ^. 

splenic  pulp  in,  36, 37. 
investigations  concerning,  19. 

to  learn  the  distribution  of,  66. 
its  advance  northward,  57. 
nature  pointed  out,  21. 
location  or  the  lines  of,  17, 57. 
'   methods  of  investigating  the  cause  of,  35, 36. 
mixtures  for,  60. 

months  of  its  ^atest  prevalence,  23, 33. 
no  natural  object  a  permanent  barrier  to  the  advance  of,  31, 
non-recurrent,  43. 
no  permanent  home  for,  19. 

Korthem  herds  suffer  from,  when  taken  South,  20,  21. 
not  caused  by  change  of  climate,  59. 

communicable  by  proximity,  ^,  40, 41. 
pastures  possibly  infected  by  native  cattle  sick  with,  41, 42. 
percentage  of  losses  firom,  21, 31. 
permanence  of  the  infection  of  pastures  with  the  germs  o^  24, 

25,  26. 
possibility  of  eradicating  the  i^erms  of,  in  infected  pastures,  43. 
post-mortem  appearances  in,  29, 35, 36. 
prevalence  in  virffinia  of,  23,24. 
prevention  oil  23, 57. 
rate  of  the  advance  of,  26, 42, 43. 
remarks  of  the  Commissioner  concerning,  11. 
reports  from  Virginia  concerning,  24, 2b,  26, 27, 28. 
sections  permanently  infected  with  the  germs  o^  20, 24. 
temperature  not  an  important  factor  in,  17. 

as  a  condition  of  vitality  of  the  germs  of,  43. 
ticks  not  the  inducing  cause  in,  23. 

vaccination  for,  researches  to  discover  methods  applicable  to,  66. 
Spanish  fever,  synonymous  with  Southern  cattle-fever,  21. 
Splenic  fever,  synonymous  with  Southern  cattle-fever,  30. 

State  offlolalB  and  State  boards  of  agriculture  co-operating  with  the  Department,  10. 
Statistical  agent,  appointment  of  a,  in  London,  10. 
Statistician,  report  of  the,  251. 
Statistics  concerning  railroads,  10. 

division  of,  organization  and  work  of  the,  423. 
the  province  of,  252. 
Steamboat  ana  steamship  lines,  363. 

Stock  statistics  of  Chicago  markets,  282, 283, 284, 285, 28(5, 287, 288. 
Stbrnberq,  studies  of,  with  disinfectants  upon  microooocua  septious^  62L 
Stiles,  Dr.  K.  C,  report  of,  33. 
Strcngylua  wnUortus  in  sheep-raising,  70. 

filar%a  in  sheep-raising,  70. 
Sulphate  of  copper  as  a  disinfectant,  53. 

iron  as  a  disinfectant,  53. 
Sulphuric  acid  as  a  disinfectant,  53. 

effects  of,  in  fowl  cholera,  51* 
Sulphurous  acid  gas  as  a  disinfectant,  54. 
Swme  plague,  (Md  Hog  cholera),  56. 
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Table  showing  the  agricultural  prodnctR,  Ac,  of  Japan,  rlnring  three  rears  ending 
1881,  412,  413. 
average  caeh  vaino  por  acre  of  the  cereals,  ))otatoe8,  tobacoo,  and 
hay  of  the  farm,  taken  together,  for  the  year  1882, 5469. 
yield  and  cash  value  per  acre,  and  price  per  bushel, 
pound,  or  ton,  of  farm  products  for  1882,  270. 
per  acre,  and  the  price  per  bushel,  pound,  or  ton,  of 
farm  products  for  the  year  1882,  267,  268,  269. 
estimated  nunihors  of  farm-stock,  exi)res8ed  as  a  percentage  of  the 
numl)ers  of  the  previous  years ;  also,  average  of  actoal 
prices  in  January,  188:<,  271,  272,  273. 
total  number  and  total  value  of  each  kind  of  live  stock, 
and  the  average  prices  in  Jan  nary,  1883,  274,  275,  276. 
price  of  beef  cattle  in  riiicftgo  at  the  l)eKinuing  of  each  month  of 

the  years  1882  and  18r»3,  Mm. 
product  of  the  crops  named,  by  States  and  Territories,  the  yield 
per  acre,  the  t'Otal  average,  tiie  average  pripe  in  each  State,  and 
the  value  of  each  crop  for  1882,  2:,6, 257. 258, 259, 260, 261, 262, 263. 
of  a  summary  for  each  State,  showing  the  {iroduct,  the  ai^ea,  and  the  value  of 
each  crop  for  1882,  264,  2r>5, 266, 267. 
showing  the  estimated  quantities,  number  of  acres,  and  aggre- 
gate value  of  the  crops  of  the  farm  in  1882,  270. 
Tables  of  analyses  of  American  corns,  by  States,  215,216,217. 

sugar  com,  218. 
wheat,  arranged  by  States,  200,201,202,203,204,205, 

20(),207, 
wines,  249. 

flour  and  bread,  226,227,228. 
Fultz  wheat,  214. 

fruits  and  vegetables,  234, 235, 230, 237, 238, 239, 240, 241, 242, 244. 
grasses,  231,232,233. 
average  composition  of  American  com,  219. 

of  American  com  compared  with  arerages  of  foreign  investi- 
gators, 220. 
composition  of  American  wheat,  209. 

Colorado  wheat,  211.  ** 

foreign  wheat,  210. 
sugar  and  hard  com^  221. 
eban^  in  varions  occupations,  293. 
chemical  composition  of  bread,  230. 
comparison  of  Department  seed  and  Colorado  crop,  212. 
distribution,  by  ages,  of  persons  classed  as  having  occupations,  294,  295. 

nativity,  of  persons  classed  as  having  occupations,  295, 296. 
domestic  exports  of  horned  cattle,  by  customs  districts,  1870  to  18^  in- 
clusive, 286. 
exports  of  farm  and  forest  products,  agricultural  implements,  (&c.,for  the 
years  ending  June  30, 1879, 1880, 1881,  and  1882,  330,331,332, 
333,334,335. 
fresh  beef,  287. 
pork  products,  28ft. 
preserved  meats,  287. 
gallons  of  milk  sold  from  fanns,  or  manufactured  in  farm  dairies,  and  re- 
ported in  the  census  of  farm  productions,  in  equivalent  gallons  of  milk, 
for  1880  and  1870,  360,361. 
increase  of  railroad  construction  for  tlie  years  1881  and  1682, 363. 
market  prices  of  farm  products  for  18 Ai  (inclusive  of  live  stock),  3G6-395. 
meteorological  conditions  throughout  the  country  during  the  year  188:3,414, 

415. 
number  of  cattle  exported,  286. 
percentages  and  quantities  of  corn  on  hand  March  1,  lf^.^3,  in  the  dilVei-ent 

sections  of  the  United  States,  311. 
progress  in  corn  and  wheat  production  from  1849  to  1879,  inclusive,  3*J8. 

exportation  from  18*20  to  18-'3,  inclusive,  i^2. 
rank  of  States  in  cereal  production,  308,309. 

sirup  production  from  sorghum  in  Ohio  from  1872  to  1S81,  inrlusive,  32^1 
value  of  exports  and  imports  from  1873  to  188*i,  inclusive,  329. 
variations  or  extremes  for  each  constituent  of  com,  221. 
the  average  number  of  pounds  of  butter,  per  cow,  as  reported  respectively 
in  the  Census  of  18i:0, 1870, 18GU,  and  18o0, 362. 
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Tables  of  the  average  weights  of  beeves,  consolidated  from  the  returns  of  correspond- 
ente  from  the  varions  States,  282. 
Census  exhibit  of  sirup  production  from  sorghum  in  1800,  1870,  and 

1880,322. 
distribution,  by  age  and  sex,  of  each  snh-claas  in  agriculture,  294. 
Illinois  assessors'  return  of  sirap  production  from  sorghum,  from  1877  to 

1882,  inclusive,  323. 
income  of  the  farmer  based  Qpon  the  percentage  of  workers  engaged  in 

agriculture,  300, 301. 
increase  in  area  and  number  of  farms,  by  geographical  groups,  and  by 
States,  318, 319, 320. 
number  of  farms,  in  improved  acres,  and  in  total  area  of  land 
in  farms  from  1850  to  1880,  Inclusive,  328. 
local  consumption  and  shipments  of  wheat  in  the  different  sections  of 
the  United  Sat-es,  in  1882,  317. 
of  corn,  according  to  the  specific  uses,  in  the  different 
sections  of  the  United  States,  313,  314. 
Minnesota  commissioner  of  statistics'  report  of  sirup  production  from 

sorghum,  from  1870  to  1882,  inclusive,  ^. 
number  and  proportion  of  persons  engaged  in  the  several  classes  of 
occupations  in  the  States  and  Territories  of  the  United  States, 
as  deduced  from  the  census  of  1880,  290, 291. 
of  butter  and  cheese  factories,  products  made,  and  their  value, 
as  ascertained  by  census  of  manufactnresj  1880,  356,  357. 
cows  on  farms  and  products  of  farm  dfiiries,  returned  by 

census  of  1880,  355, 356. 
cows  on  farms  and  products  of  farm  dairies,  with  returns 
of  products  manufactured  in  factories,  by  census  of  1870, 
358,359. 
number  and  proportion  of  farmers,  agricultural  laborers,  and  others  en- 
gaged in  agriculture,  291, 292. 
Ohio  assessors'  return  of  sirup  production  frt>m  sorghum  from  1862  to 

1871,  inclusive,  322. 
percentage  and  quantities  of  com  on  hand  March  1, 1883,  in  the  United 
States,  311. 
of  loss  of  sheep  in  each  State,  from  various  causes,  279. 
swine  in  each  State,  from  various  causes,  279. 
the  Increase  of  cotton  production  of  1883  over  1882, 421, 422. 
wheat  on  hand  in  1881, 1882,  and  1883,  in  the  different  sec- 
tions, 317. 
preliminary  estimate  of  the  com  crop  of  1883, 418. 

oat  crop  of  1883,420,421. 
wheat  crop  of  1883, 419, 420. 
progress  made  in  exportation  of  products  of  agriculture  from  1820  to 
1882,328. 
of  com  production,  254. 
proportion  and  quantity  of  com  on  hand  March  1,  1883^  in  corn- surplus 

States,  315. 
quantity  of  exports  of  corn  and  corn  meal,  305, 306. 

wheat  and  flour,  303, 304. 
receipts  ai^d  shipments  of  cattle,  calves,  liogs,  sheep,  and  horses,  of  the 
Chicago  market,  for  seventeen  years,  282. 
of  cattle,  sheep,  and  hogs,  at  the  sea-board  cities,  285. 
simp  production  from  sorghum  in  Indiana  from  1878  to  1881,  inclu- 
sive, 323. 
Kansas,  from  1874  to  1883,  inclu- 
sive, 325. 
stock  of  wheat  on  hand,  the  proportion  usually  consumed  or  manufact- 
ured- in  the  country,  and  that  shipped  out  of  the  country,  by  States  and 
Territories,  318. 
total  receipts  by  railway  lines  for  1882,  of  cattle,  calves,  hogs,  sheep,  and 
horses,  in  the  Chicago  market,  284. 
shipments,  by  railway  lines,  for  1882,  of  cattle,  calves,  hogs,  sheep, 
and  horses,  by  the  Chicago  market,  284. 
of  cattle,  calves,  hogs,  sheep,  and  horses,  of  the  Cbicagn 
market,  for  seventeen  years,  233. 
value  of  farm  animals,  288. 
Tabular  statement  of  disbursements  for  the  fiscal  year  ending  June  10, 1883, 16. 

the  distribntion  of  seed,  15. 
Tachina,  a  parasite  of  the  cabbage-worm,  113. 
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Tar  and  other  ointments  in  aheep-ndsing,  63. 
Thomas,  studies  o^  in  disinfectants,  52. 
Tmmia  sscpauM,  or  tape-worm,  70. 

Transmarine  competition  in  food  ]|»rodticts,  344, 346, 348, 349, 350. 
Trees,  age  at  which  their  growth  is  proportionably  greatest,  445» 
Trichinosis,  preyention  0^64. 

Taberonlosis,  American  and  English  inyestigations  as  to,  62. 
Yalnes  of  yegetable  and  mineral  production,  tabular  statement  of  the,  14. 
Yaskt,  Mr.  GsORGE,  report  of,  83. 
Veterinary  dirision,  remarks  concerning  the,  11. 
Virginia^  distribution  of  cattle-plague  in,  21,  57. 

Vims,  distribution,  preservation,  and  destruction  on  fields  and  commons,  of,  67. 
diluted,  fowl  rendered  insusceptive  b^,  44. 
experiments  in  inoculation,  attenuation,  &c,f  45,  66. 
nature  and  character  of,  should  be  investigated,  43,  65. 
Wages  of  labor,  302. 
Waten  and  woods,  bureau  of,  in  France,  455. 

mineral,  analyses  of,  249,  250. 
Weight  of  beeves,  281,  282. 
Whale-oil  soap  as  an  insecticide,  132, 135. 
Wheat,  different  kinds  of^  as  flour  nroducers,  7. 
and  com,  consumption  of^  310  to  318, 
esqports,  remarks  concerning.  302^  203. 
remarks  concerning,  317,  318. 
yield  o^  11.     * 

relation  of  gluten  to  nitrogen,  ahd  of  dry  to  moist  gluten  iB,'S23. 
tables  of  analyses  of  American,  arranged  by  States,  200, 201, 202, 203, 204, 205, 

206,207. 
average  composition  of  American,  209. 
of  gkten  in  Colorado,  222. 

North  Carolina,  223. 
Oregon,  223. 
Virginia,  223. 
WiLDBRANDT,  Mr.  C,  vicws  of,  relative  to  American  competition,  344, 345. 
Wiley,  Mr.  H.  W.,  chemist,  report  of,  423. 
Wines,  American,  248. 

table  of  analysis  of,  249. 
Worms,  cabbage,  description  of  and  ravages  by,  107, 108, 109, 110. 
poisoning  devices  for,  136, 137, 138. 
preventive  measures  against  and  remedies  for,  13, 131, 132, 134, 135, 

136.  . 

their  ability  to  withstsuid  cold,  135. 
cauliflower  botis,  history  and  description  of,  128, 129. 
geleechia  hemlock  habits,  and  description  of,  150, 151. 
imported  cabbage,  history,  &c.,  108, 109, 110,  111.  112, 113. 
Worms,  larch  saw-fly,  history,  habits,  ravages,  &o.,  138, 139, 140, 141, 142, 143,  144, 
145,146. 
mamestraf  cabbage,  history,  habits,  ravages,  &c.,  123, 124. 
tumatuBf  spmce,  history,  habits,  ravages,  &c.,  149, 150. 
pionea,  cabbage,  history,  habits,  ravages,  &o.,  126, 127, 128. 
pleuHa^  cabbage,  history,  habits,  ravages,  &c.,  119, 120, 121, 122. 
plutellay  cabbaee,  history,  habits,  ravages,  &c.,  129, 130. 
tortriXy  spmce  bud,  history,  habits,  ravages,  &c.,  146, 147, 148, 149, 
gebraf  cabbage,  history,  habits,  ravages,  &c.,  124, 125. 
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